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PREFACE. 

The subject of Principles of Surgery is one of great importance 
to both the student and the practitioner of medicine. To the 
student because it teaches him the etiology, pathology, symp-' 
tomatology, diagnosis and treatment of sui;gical diseases and 
injuries; and to the practitioner because owing to the increase 
in the field of surgical work it is impossible for him to remember 
the technique of the various operations devised to meet special 
indications, and often in emergencies successful practice must 
be based on a knowledge of primary principles. 

Many valuable books have been published on Principles of 
Surgery, but some are now out of date, some give undue promi- 
nence to the writers' personal views, some are incomplete as to 
the subjects discussed, and some are so exhaustive as to be useful 
only for reference. 

The author does not expect the present modest volume to be 
free from criticism. It is simply a series of lectures based on 
standard authorities and is intended for the use of students and 
practitioners who desire the most recent views of surgical path- 
ology and have not the time or opportimity to read more ambi- 
tious works. Any merit the book possesses will be found in the 
order and system of arrangement and in the cleamessand brevity 
of description. 

In preparing the various chapters the text-books of Seon, 
Nancrede, Parks, Warren, Treves and the systems of surgery 
edited by Keen and Brayant and Buck have been freely consulted. 

Stuabt McGuiBE. 
Richmtmd, Va., July, 1908. 
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I.ECTURE I. 

THEOIUK8 OF DISEASE: HUMORAL THKOHt; PHLOGISTIC THEOHV ; 

ZTilonc theory; oebm thbobv— appucation of cerm 

THEORY IN MEmcTNE AND SirRRERY — PHK8ENT PHACTICAL 
VALUE AND PfTi:i{B POSSIBILITIES. 



Han'fl earliest conceptioiia of disease were so clouded by 
ignoranoe and superstition that they scarcely deserve mention. 
The oncii'iil Greeks anil Hebrews helieved discaso U) be a blow 
from an offended deity, while the early Chrietiand considered it 
a A-isilatioii from the devil. 

Hippocrates believed tlie humoral theory of diseaw, and 
taught that the body waa oiniposed of four humors— blood, 
phlegm, black bile and yellow bile. A proper proportion of each 
humor eonstitutt^'d health, and an iinprnixT proportioo consti- 
tuted di8ea.se. Thi.** theory wa.s heltl for years, but was Bnally 
aueoeedcd by the pUogUlic Ifwory. 

The phlngisi ic theory wa.« based on a supposed analojcy between 
combustion and disease. Physician!; saw pestilence strike a com- 
munity as a spark flames among straw and kindling, attacking 
person after person as Ore would lejip from house to house in 
a city. ChemUts, at that time, believed combustion to be due 
to the liberation of a Quid or essence CiiUed plilogiston, which 
existed in a potential state in all matter. It whb inferred that 
if this were true, there must Ix- some substance in man which 
when once put in motion acted similarly to phlogiston and 
i^sead with deadly effect, 'lliis theory was long held and even 
to the present day reniedies which are directed against inflam- 
mation or inflammatory conditions are called anti-phlogistics. 

The next hypotheaia of importance waa cjilletl the zymotic 
Pitory, and was based on the apparent similarity between the 
processes of fermentation and thost! of disease. It was known 
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that when j-east was added to a solution containing suj^r, certain 
changes occurred. It was obsen'cd that a very small quantity 
of yeast w&s necessary to inaugurate these diangea, that the 
<(iiantity of yeast was largely increased during the changes, and 
that the new yeast thus formed would again produce fermentative 
changes if added to fresh saccharine solutions. It was claimed 
that infectious diseases presented similar characteristics; that 
diseaae was started by the introduction into the body of a sub- 
etajice inmilar to j'east; that the quantity of the substance was 
increaaed during the morbid process, and that the substance was 
convej-ed from the dispaseci to heaJtliy iiidivitiuals, reproducing 
the dii<ea3e and rapidly ditTusing it t)iroughout the community. 
Confidence in this theory was greatly strengthened whcu Jciiner 
in 1798 began the use of vaccine virus as a preventive against 
smallpox. Here tlie physician had a substance which he could 
cany about as he could yeast. He could introduce it into the 
skin of a healthy individual and after a certain period, a disease 
would man f&it itself, just as he could intrnduee yeast into a 
solution of sugar and after a certain pL-riod find ctiangcs due to 
fermentation. A small amount of either was sufhclent, and in 
each case a certain period of rest was observed before the charac- 
teristic changes were seen. Nor did the likeness stop here. It 
was found thai intense heat destroyed the power of yeast ; the 
same was tnie of vaccine vims. It was also known that when a 
solution of sugar had once undergone the process of fermentation 
further changes could not be produced by adding fresh yeast to it. 
An analogy was found in vaccination, for a person once vaccinated 
was usually rendered insuflceptible to further inoculation by the 
virus- All these facts furnished to their minds strong proof of 
the analogy at least as to the mode of operation of the two pro- 
cesses, and the thcorj' was generally accepted. 

With the advance of knowledge during the last century, the 
subjects of fermentation and putrefaction were earnestly studied. 
Xjcamed men in all parts of the world devoted their lives to tiieir 
investigation; but it remained for the great scientist, Pasteur, to 
announce to the world in 1S5S their real nature. It had pre- 
viously been supposed that fcrmentatjon and putrefaction were 
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due to the action of oxygen, and wpre purely chptnical proceases. 
Pasteur. however, proved by a scries of experiments, the ingenuity 

Land originality of which have rarely heen equaled, that they were 
due to ibe aotion of living micro-orgnnidnis, and hence were vital 
processes. There lived at thin period In Glasgow a purgeon named 
Joseph Lister, a man who, despite the demands of an active 
practice, found time for scientific work. He read with interest 
the dcnionslralions of Pasteur and his fellow workers, and at 
once concluded that their discovery was of far reaching pmetical 
value. He reasoned that if fernientalion and putrefaction were 
due to germs, and could be prevented by the exclumon of germs 
from the test tube, certain diseasi's, such as suppuration, must 

lalso be due to genns, and could be prevented by the exclusion of 

'germs from the wound. With tbia as a basis, he learned from a 
series of experiments that an incision made through clean skin 
by a clean hand, with a clean kuife, and protected by a clean 
dressing, would heal without inEammation and without pus forma- 
tion, TTic results of Lister's work were elaborated and published 
in 1865, and were the origin of the Germ Theory of Disease, 
which has revolutionized the practice of medicine and sui^gery. 
The appticatinn of the principles of the genu theory to the 
practice of medicine and surgery has been of untold benefit to 
mankind. In every variety of surgery, suffering is lessened, eon- 

! voJeacencc shortened, and the lives of millions of patients annually 
saved. Regions of the body are now safely invaded which were 
hitherto believed to be inaceessible, an<l operations are now suc- 

bveesfully performed, which if suggested Iwfore would have been 
conffldcred the outcome of a diseased brain or the freak of a dis- 
ordered imagination. It is difficult for those who visit the hospi- 
tals of today and see the comfortable patients in clean and airy 
wards, with wounds protected by artistic dressings and with faces 
free from all evidences of pain ur fever, to realize the dangere 
which beset a patient before the aseptic and antiseptic era, or to 
have any conception of the horrors of a metropolitan hospital of 
the olden times. As a type of the latter may be cited the Hotel 
Dieu, of Paris — a hospital whose wards were immediately over 
the {lead house, and whose atmosphere reeked with the odors of 
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putrcrftcUoD ; a hospital wbos^ uuly beat emanated from 
fevered bodies of iti viitlched inmates, and whose only ventila- 
tion was derived from th« accidental dcfecte of it* stracture; 
a boRpital whose walls wpre soiled with the expectoration from 
pntient^i aQliett-d with every variety of (lisea«e and whose 
Boors were covered with lilood and pus from virulent wounds. 
Into this ixist-house puticntj! were paclced four and six in a bed 
and in emergencies were placed in cols on tiers one over the other, 
so that some could only be reached by the use of Udders. It is not 
surprising that gangrene, erj-sipelas. and all other contagious 
diseases, were rife and that one out of every four patients died. 
Lister is the genius who has wrought the change; the germ theory 
the agent he employed. 

In medicine as well as in surgery the results accomplL*hed have 
been marvelous. Pla^;ue8 are prevented ; epidemics arrested auii 
contajpous diseases are cured. One of the first great discoveries 
in till* departnieul of oiir art was Paat^'ur's treatment of hydro- 
phobia by inoculation. In order to study this disease Pasteu 
produced it artificially in a rabbit by injecting under it« ski' 
some virus tiken from tlie mouth of a rabid dog. \Vher 
rabbit died he made au emulsion of its spinal eord and injee 
into a fresh animal, and the second animal developed hydi-opho- 
bia. He noticed tlmt the disease in the second aiiinuil was more 
severe than in the first , and further experiments proved that the 
disease became more severe eacJi time it was reprodueed. He con- 
cluded that if the \'irus became more virulent under certain circum- 
8tanoc8 there must be other conditions which wovild render it lessso. 
Investigation at length reaulu-d in the discovery of these con- 
ditions, and m the pn)duction of virus so attenuated that it would 
not only fail to produce the disease in a healthy animal but would 
actually protect it from an attaclc of the discaj^e. A patient who 
has beeJi bitten by a rabid animal can now be protected from 
the dii«e^aBe by bcinf; inoculated with weakened \mis, and hydro- 
phobia, formerly the most horrible and fatal of all diseases, has 
been robbed of its terrors. 

The civilized world was Btarthnl not many years ago by the 
announcement thai Koch, of Berlin, had discovered a remedy for 
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tuberctilosis, the dread disease that causes the death of onf out 
of cvcrj' seven people who die. It was a well known fact that no 
animal could lU-e in its own excreta, and so by itijectiiiK the 
products of the bacillus of tuberculosis into the body of a patient 
sufTerinp with consumption it was Ix'lw'ved tiie disease would be 
cured. Koch 's lymph or "tuberculin" has prove<l of little value 
but it was an advance. Other invcstisators are now working 
along similar lines and we may look forward to the result of 
future experiments with hope and witfi confidence. 

Cancer, the terror of its victim, and of civilissation, the Mte rwire 
of tltc surgeon, is by some believed to be due to a germ. It has 
been observed that its advance is frequently checked, and in 
8ome instances cured by an accidentnl attack of erysipelas. In- 
vestigation has shown that there is an antagonism between the 
microbe of erysipela.'i and the undiscovered microbe of cancer, 
and deliberate inoculation of erysipelas into a patient afflicted 
with caueer is actually used in certain desperate and carefully 

'selected cases. Statistics certainly justify further investigation 

'•-' 'he subject. 

Mother ad\'ance which the germ theory has accomplished, is 
t^ 'he treatmMit of diphtheria, a disease which hurries to an 
untimely grave so many of its victims. The treatment consists 
in an endeavor to increase the rcsislance on the part of the system 
to the action of the germ which produces the disBase, by injecting 
beneath the skin a subetance called antitoxin. This substance 
is prepared by inoculating in a test tube, containing a culture 
medium, the germs of diphtheria, and allowing tbem to grow for 
ten or twelve days, thus saturatmg the medium with their speci- 
fic poison or toxin. The contents of the tube are then filtered 
tJirou^ a perm-proof filter which removes the microbes but 
leaves the chemical poison they have produced, A few drops of 
this solution are injected beneath the skin of a young and healthy 
hor?e. The animal becomes very sick. He has high fever, loses 
flesh and refuses to eat. He recoveni in two or three daj's, and 
at the end of a week is apparently well. He is then mjected again 
with double the original doce. He is again made sick though 
not so markedly. This weekly injection of the poi^n is con- 
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tinued for about six months, the doM being gradually increased 
until finally the horse is found U) have acquired « tolerance? to it3 
action and can take enormous doses with no Ul effect. The horae 
has become immune. As soon as this is accomplished the ani- 
mal's neck is shaved and disinfected, one of the jugular ve'ma is 
opened and about two gallon;, of blooii withdrawn. This ia 
flJlowed to cool and after coagulation, the senim is separated from 
the other constituents). The serum contains the antitoxin and 
after being carried through a process of concentration is put in 
a suitable form for use. Befort- it is put on the market, its power 
and strength are tested by observ-ing its effect on guinea pigs io 
which diphtheria has been artificiaUy produced. The action ofi 
this agent on diphtheria is remarkable. Used in the early etagtt' 
in commanding doses it always cures, and only when its em|doy- 
ment is too long delayed does it fail. 

I have mentioned only a few of the many im|)ortant results 
which tJie practical application of tlie genu theory ha^ accom- 
I^ished. Earnest men in all parts of the civilized world are work- 
ing day and night upon the subject, and no one can predict what J 
tile ultimate outcome will be. Perhaps the possibilities are not' 
exaggerated by a French wTiter, who says: "When man learned 
to protect himself from wild I>east8 he made the first step in 
civilization. Today, man is leaniing how to defend hiniaelf from 
microbes. It is a step of equal importance. \ day will come 
when in Berlin, in London, in Paris, a man will uot die of diph- 
theria, of typhoid fever, of scarlet fever, of cholera, or of tuber- 
culosis, any more than he dies in thesu cities lotUiy from the 
venom of snakes or the t<>eth of wolves. " 



LECTURE IT. 

BACTKBJA DKriNinON, CIABSIFrCATION AND DESCRIPTION OF 
THREE PHINCIPAL FORMS^MULTIPU CATION OF BACTEHIA — 
CUAR.WTEKI8TICS OF SPORES — ESSENTIAL CONI>mONl4 FOR 
GROWTH— DISTRIBUTION IN NATURE — CLASSIFICATION QT 
BACTSRIA. 



Bacteria, micro-organisms, microbes and germs are synony- 
mous terms applied to certain minute vegetable orgaiiisnu closely 
allied to the algff. For a time, these organisms — sotne of which 
possess the powvr of motion — were thought to belong to the ani- 
mal kingdom, but it is now known that they belong to the lowest 
order of tJio vegetable kingilom, and botanists have made great 
progrees in perfecting a scientific classification. Bacteriaeun- 
tain no chlorophyl, ntid are therefore unable to a!<Kiiiiilivt« inor- 
ganic substances as do the higher plants; they de)x?nd for their 
food upon living or dead organic matter, obtiuned from other 
plants or animals. 

From a surgical standpoint bacteria may be divided for study 
into two classes: Pathogenic bacteria and non-paUiagenic bac- 
teria. The first embraces microbes that produce disease, and the 
seoood those which do not produce disease. As examples of 
pathogenic bnct«ria may be cited the microbes that caase sup- 
puration and erysipelas; and as examples nf the non-pathogenic 
those which produce fermentation and putrefaction. 

Pathogenic bacteria are a menace to health as they may be the 
exciting cause of disease. Non-pathogenic bacteria are not only 
Imniiiess but are frequently useful agents. They are employed 
ID domestic economy to produce fermentation as in the manu- 
facture of wine. They also act as scavengers and remove by 
putrefaction dead bodies that would otherwise encumber the 
earth. To use a rough simile, one may be likened to Uic hawk 
ready to strike and kill ; the other to the buzisard able to feed only 



on the dead. Under certain circumstances, however, so-called 
non-pathogenic bacteria may Ijeconie capable of producing or 
aggravating diseaBe. 

Pathogenic bacteria are those that claim our attention. They 
beJong to the class of schizomycot^u or Sssion fungi, and are 
exceedingly minute in size. Technically, they are said to be 
from one to four micromillimetcrg in diameter, but thia, of course, 
conveys little meaning to the student. One writer speaks of 
them as the "infinite little;" another saya tliey require to be 
magnified seven hundred times to be seen, and still another 

■ states that one thousand could swim abreast through the 
ej-e of a cambric needle. Bacteria are composed of a form of 
protoplasm called myeoprolein, which has the property of being 
strongly stained by the aniline dyes. They contain no nuclei 
but are invested with a delicate membrane which appears to be 

ta condensation of the peripheral layers of their protoplasm. 
£Isch bactenuni represents a cell, as is made evident by ite 
Mrtrinoc power of gennination and reproduction when surrounded 
hf the neoessary conditions for its growth. Most bacteria are 
coIocIms, but many impart to tJieir media brilliant hues — some 

■ ted, SMne yellow, some green and some blue. This is due to a 
Mf ^Annsft in protoplasm or to extrusion of gra»ulL-s or pigments. 

■ Jl eweMerable number of bacteria possess no power of move- 
K «l»t. Others are motile and able to change their position. If 
B liie power b observed it is generally due to cilia or processes pro- 

JMnI (ram different portions of their bodies, continuous, not 
llMit llbP pn>toplasm but with the cell membrane, which by a 
'dlijp ttw or lashing movement produce locomotion. 

ttuautt i n in g bacteria under the microscope they may be seen 
^■||(^ WMI widely separated, or they may be seen agglutinated 
^^W Ifen other in a gluey m&aa, technically known as a 

PRINCIPAL FORilS OF BACTERIA. 

iw three distmct forms of patliogenic bacteria: First, 

<(W(rM); second, the rod-f^pcd {bacillus), and third, 

i$piriUum). DeBany very appropriately 




Omom OF BACTERIA. 



21 



pATM them to Uie "btUiArtl ball," the "lead pencil" and the 
I "corkscrew." 

TTie coccus is usually spherical in shape, but sometimes is oval. 
When cocci occur ningly they are called monococd; when two are 
joined like Siamese twins they arc called diptococci; when a num- 
ber combine to form a plane they are called maismoptdia; when 
they unite to form a cube like a bale of cotton they are called 
rfjwr; when they group like a bunch of grapes they arc called 
staphylococci, and when they adhere one to the other in a single 
row like links in a chain they are called streptococci. 

Tlic rod-shaped bacteria known as bacilH are usvially long and 
straight, sometimea, however, they are sliort and may be mistaken 
for an oval coccus. Occasionally they are slightly undulating in 
fform. In the last instance they are called leploUirix. 

The corkscrew-shaped bacteria called spirilla take the shape 
of an are of a circle or of a spiral; somolimcs they resemble a 
conuna. Spirilke are rarely the cause of disease and prac- 
tically the surgeon has to deal chiefly with tlic coccus and the 
bacillus. 

THCOUY Ot- A CUUMOX BOTANICAL ORIGIN OK BACTERIA. 



At one time all bacteria were supposed to have a common 
origin. It was thouglit tlmt a bacterium assumed various shapes 
and was posses^d of various properties according to the stage 
of its development or the InBueuce of its environment. In other 
words, it was believed that the -same germ might at one time be 
a coccus and at auotlier a bacillim; might under certain condi- 
tions cause suppuration and under other conditions tuberculosis. 
This ia now known to be erroneoiui. In propagation, a coccus 
always produces a coccus and a bacillus a bacillus, 'ITie germ of 
tuberculosis begets a genu of tuberculosis, and the germ of 
ftetanus begets a germ of tetanus- In other words, bacteria 
'breed true" and fulfill the kwof legitimate succession of cells. 
Pus and other microbes have been cultivated through thirty 
geucrattoos without suffering any physical deviation or losing any 
pathogenic properties. 



MULTIPLICATION OF BACTERIA. 



Baclprift multiply with great rapidity wlien plawd under 
natunil or artificial conditions favorable to their growth. Repro- 
duction taketi place by (1) fiiution, (2) spore fonnati(Hi, or (3) 
by boUi of these methods. 

Fismon, or direct di^^Bion of a bacterium, is the simplest and 
most natural way of reproduction. It consifitfi of tiie elongation 
of a oflU, the constriction of its center, and the formation of a 
delicate line of cleavage between the two halves. The constric- 
tion deepens until finally complete ilivisioii results. The two 
daughter cells thus formed, rapidly attain the size of the mother 
cell and in turn underRo the same process of division. 

Spore formation, or sporulation, the seeond of the two methods, 
is analogous to the reproduction in higher plant life by the form- 
ation of seed. When this process occuw, the first ch.inge obeen-ed 
is that the protoplasm of the baeterium becomes granular; next 
there is the coalescence of these granule,s at some one point., usu- 
ally in the center or end of the organism. When coalescence is 
complete, the spore is formed. Degeneration of the protoplasm 
of the cell takes place, then rupture of its capsule and the spore 
is liberated. The spore is invested in a tough capsule and may 
lie <iormaiil for a long while or may at once undergo development 
and reproduce a bacterium similar to it* pareJit. 

Cocci divide by fiaeion and arc incapable of spore production. 
Bacilli and spirills u^^uatly divide by timion but sometimes repro- 
duce by spore formation, Uuder favorable conditions they elect 
the easier way of direct division, but when tlie life of their off- 
spring promises to be strenuous they adopt the hardier method 
of sporulation. Thus certain bacilli alwa)'9 reproduce by lission in 
the body and by spore formation in the culture tube. 

The above facts are important, as a spore owing to its thick 
investing mejnbrane has much more resisting power to external 
influences than a bacterium. It has been ilemonstrated that it 
requires twice a." long exposure to heat to kill a spore hs it does 
to kill an adult germ. Sterilisation of material infected by cocci, 
which as stated do not reproduce by sporulation, can much more 
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easily and certainly be accomplighed than in attempting to steril- 
ize the same materia] infertecl by spore-producing germs, For- 
tunately cocci arc the most ubiqiutous and the most common 
enemy of the mirgeon. WTien infection ftith the bacillus aiithra- 
cis or tetani or other sjKire-produeing germ is suspected, the 
method of fractional sterilization is resorted to. This consists 
ID subjecting tlie same material to germicii.lal heat on three suc- 
ce9si%'e da\'s, thus catching the bacteria as they develop from 
their spOTvs in a alate of embryonal vulnerability. 

ESSENTIAL CONUITIONS FOR THE GROWTH OF BACTERIA. 



Bacteria are plants and refjuire for their growth and reproduc- 
tion the same conditions as do other members of the vegetable 
kingdom. The most important arc auitabitr food, tem[K!rature 
and moisture. The food must be organic, as the absence of 
chlorophyl makes the combination wid assimilation of inorganic 
material impossible. The temperature required varies with the 
different species of micro-organisms. Some require low, some 
high temperatures, but most of them grow best between 86" and 
104* F. Moisture is also as necessary for their development as 
other plant life— desiccation retarding growth, although it does 
not take away the power of germmution if water is again supplied. 
A high temperature kills germs. In fact, beat is the best known 
disinfectant. Some bacteria are killed at 140° F. others at ISO' 
F. But all species perish when kept at 212° F. for any length of 
time. Moist heat is very much more efficacious as a germicide 
than dry heat. Boiling water or live steam will kill any known 
germ in five ndnules. It is a popular opinion tliat extremely 
low temperatures will destroy niicrobic life but this is a fallacy. 
Cold will arrest the vital activity of bacteria and render them 
incapable of reproduction or pathogenic activity, but as soon aa 
the temperature is raised to a certain point they become as viru- 
lent as ever. Cohn subjected a colony of germ.^ to 180* F. 
belov! sero, and as soon as the temperature was brought back to 
a favorable point the germs umnifested their vitality. Cerms 
grow best in alkaline and neutral media. Acids inhibit llieir 
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growth and often act as gennicides. Certain drugtt, such as 
bichloride of niercurj', carbolic acid, iodine, etc., are Rermicidw 
and are largely uacd in eurgery, either in watery solutions or in 
the form of powders. Oxygen is essential to the growth of some 
species of bacteria and has a prejudicial influence on others. 
Sunlight and the electric current have a questionable gennictdal 
power. 

DISTRIBUTION OF BACTERIA IN NATURE. 

Bacteria are widely distributed in nature and, in fact, are 
found wherever organised life exists. They arc present in the 
air, in water, in clothing, on the surface of the body and in the 
intestinal canal. They multiply with the most astonishing 
rapidity. A<rcordingtogood authority if a bacterium divides mto 
two in the space of an hour; into four at the end of the second 
hour, and into eight at the end of three hours, iheji in twenty-four 
hours the number w'JI amount to more than sixteen million. At 
the end of the second day the product would represent two hun- 
dred and eighteen billion, and at the end of three days to forty- 
seven trUlion. jVnothor writer says the bacteria issuing from a 
nngle genn would fill the ocean in five days. Tliis statement, 
however, is theoretical. Fortunately the conditions under which 
bacteria can grow do not permit practically of such increase. 

CLASSIKICATION OF BACTERIA. 

The study of the peculiar characteristics of different species of 
germs has led to certain terms being applied to certain classes. 
The following definitions will be all tliat time permits under this 
head : 

1. Saprophytic bacteria aie those that live in dead ntatter. 

2, Parasitic bacteria are those that live in living matter. 

3- Ectogenoua bacteria are those that live outside of the 
body. 

4. Endc^enous bacteria are those that live inside of the 
body. 

5. Aerobic bacteria are those that require oxygen for life. 
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6. Anaerobic bacteiia are thosethatdo not require oxygen. 

7. Chromogenic bacteria are those which produce color in 
their growth. 

8. Non-chromogenic bacteria are those that do not produce 
color in their growth, 

9. Pyogenic bacteria are those that result in the pro- 
duction of pus. 

10. Non-pyogenic bacteria are those that do not result in 
the production of pus. 

11. Aerogenic bacteria are those that produce gas. 

12. Ana§rogenic bacteria are those that do not produce gas. 

13. Motile bacteria are those that possess power of move- 
ment. 

14. Non-motile bacteria are those that do not possess power 
of movement. 

All the above terms are complicated by the prefix of the 
adjectives "obligate" and "facultative"— the first indicating 
that the organism absolutely fulfills the definition; the second, 
that under some circumstances it may and under others may 
not comply with it. 




LECTURE in. 

PTOMAINES AND TOXINH — KNTIUNCK OF BAtTERIA INTO THK BODY 
— 80CRCE8 OF INFECTION AND aRCCMSTANCES INFLUENCING 
HESL'LTS— ACTION OF BACTERIA ON TIHSCEB OF THE BODY — 
LAW OF POSITIVE AND NEGATIVE CHEMOTAXIS. 

Bncteria (luriiif; their growth and aivtabolu^ni on orgau'ic mate* 
rial, either in the body or in thp testtuf>e, produce a chemical poi- 
80U called ft loxin or ptomaine. The exact method bj' which 
toxins and ptomainea are formed is not understood. One theor>' 
ia that the germs foim them as a »|x;cific secretion or excretion. 
Another behef is that the germs break up tlie complex molecules 
of the organic substance in which iJiey grow, utiliic some of the 
atoms for food, and leave tlie remaining atoms in a state of 
imperfect equilibrium. These atoms satisfy their affinity by 
combining in new molecules and result in the formation of a toxm 
or ptomaine. 

I^-aving the theoretical discussion of the manner of formation 
of toxins or ptomaines, we take up the practical conuderation of 
their properties. Toxins are chemical com|H)iin<ls and as a rule 
are not affected, as are bacteria, by either heAt or germicidal 
dnigs. Thej- produce a poisonous effect on the system in direct 
proportion to the amount of the dose absorbed, and being a non- 
vital prcMluct are incapable under any circumstances of self- 
increase ns are bacteria. They closely resemble in their action 
on the economy, certain vegetjiblc alltaloids as strycluiiiie, mor- 
phine and atropine. TTie toxins of different germs produce dif- 
ferent symptoms, just as the active principles of Lliffcreiit plants 
have each their peculiar therapeutic action. The toxin of the 
germ of tetanus act« principally ujmn the central nervous system 
causing characteristic tonic and clonic spasms of definite groups 
of muscles. The loxin of the germ of sujipuration causes h^h 
fever, rapid pulse and a cadaveric appearance of the skin. The 
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toxin of diphtheria— amoiiR other effects— produces paralyaia. 
They also have a definite local effect. Thus the toxins of pus 
microbes cause the trauBformation of iouoocyt<^s and onibryonal 
cells into pus corpuscles, and the toxin of progrewtive gangrene 
directly destroys the protoplasm of the cell boily. Toxins are 
produced in the tii^sues of the body at the point where the bacteria 
have effected localizutiuii. Owing to their solubility, they aro 
usually rapidly abwrbed by the fluida of the body and diffused 
throughout the systt'tn. Nearly all of them act on the higher 
thermic centers in such a manner as to cause fever. 

ENTHANCE OF BACTEKIA INTO THE BODY. 



Most bacteria are eclogenous, that is, exist and under favor- 
orable circumstances multiply outside of the body, Auto-infec- 
lion is a misapplied term, as practicjilly all infective diseases 
are caused by the introduction into the body of pathogenic 
germs from without. Some microbes exist in the soil and owing 
to sporulation may remain in an active condition for an indeii- 
nite time and when an opportunity is offered give rise to endem- 
ics of infective diseases. Other bacteria are diffused over wide 
areas through water courses, as the bacillus of typhoid fever or 
cholera. Still other microbes, like the pus germ, appear to be 
everywhere. At one time it was thought that bacteria were con- 
TOyed to the botly through tlie medium of the atmosphere and 
sui^eons carefully attempted to sterilize the air of the operating 
room by means of antiseptic sprays. The danger of this source 
of infection has now Ijeen proven to be small, and the real danger 
has been sliown to come from contact with dirty hands, instru- 
ments and dressings. So strong was the conv ction of a noted 
surgeon on this point that he said: "I would l>e willing to operate 
in a water-closet if my hamU were only clean." 

It has also been demonstrated that most bacteria cannot pass 
through the unbrnken skin, mucnns membrane or granulating 
surface. Tlicse structures act as an effective barrier, an impene- 
trable armor, and unless there is an abrasion or missing link, the 
genns cannot gain access to the underiying tissues. Whenan 
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infection airium exwts, bov'ever, the bact«rui find an open 
gateway to (he unprotected colls, and at ouc« pa^ in atid 
endeavor to assert their pathogenic properties. The character 
of the reaction that follows infection bears no relationship to the 
size of the infection atrium but depends on the vinilency of the 
germ and the susceptibility of the tissue. An atrium cau»?d by 
the prick of aueedle inan individuaJof poor resisting power may be 
the starting point of an iDflammatory condition more grave than 
that wliich would follow the infection of a large wound in a 
patient with normal vital resistance by germs of milder patbo- 
genic powers, jVfter bacteria have entered the body through the 
broken skin or mucous membrane, the existence of other factore 
are necessary before they can produce disease. The gerras may 
retain their vitaJity and circidate in the blood but they cannot 
exert their specific pathogenic action until they effect localiza- 
tion. 

The tiesues of the body are not inanimate like an artificial cul- 
ture medium, but offer a vigorous resistance to the attack of a 
hostile invader. It is a well known fact that all cases of infection 
are not followed by pathogenic reaction, and this is due to the 
ability of the cells to protect themselves against the action of 
micro-organisms. If, however, from injury or pre-existing dis- 
ejise, the tissues are altered and the'u- vitality impaired so that nor- 
mal resistance is lessened or abolished, the bacteria can readily 
effect localization. The existence of a point of lowered resist- 
ance in lieaue, techinally termed a "locus minoria resistentiiR," 
is therefore an imporunt pomt in the issue of the result of bac- 
terial invasion. Nimterous experiments have I>een made which 
prove the above statement. One consisted in taking twolambs 
and injecting thera with a mild culture of staphylococci. One 
lamb had his testicles crushed, the other was left uninjured. 
The injured lamb develoiwd local suppurative inflammation, 
the uninjured animal escaped. Another experiment consisted 
in painting one ear of a rabbit with croton oil and leaving the 
other ear unirritated. Injection of a culture of pyogenic germs 
at the base of the rabbit's tail, produced characteristic changes 
in the ear whose resistance had been lowered, while the sound 
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ear remained nonnal. Remember then, for a germ to gain 
entrance to the body and produce disease there must be; 

1. Infection by contact; 

2. Entrance through an infection ntrium; 

3. Localization at a point of lowered vitality. 

SOURCES OF BACTEItlAL INKECTION. 

Il is important that the practitioner know the localities in the 
body that most frequently harbor genns, in order that their inva- 
sion may be anticipated and if possible prevented. 

1. The Sikin and mucous membrane are perhaps the most fertile 
sources of infection. Owing to their constant exposure to the 
air and contact with infected substances, bacteria are always 
foimd on their surfactfs. The skin is especially a source of danger 
as germs not only lodge in and are difficult to remove from 
recesses such as the folds of the nates or the crevices around the 
nails, but they also penetrate the structure of the skin through the 
sweat glands, hair follicles and sebaceous glands. The mucous 
membranes are constantly bathed with infected fluids, but are 
protected to some extent by the mechaiiical and chemical cleans- 
ing properties of their normal secretions. 

2. Tke upper respiratory tract is also a harbor for bacteria. 
The mouth, nose, ton-fils an<i pharynx are never free from germs. 
Abscess of the brain has frequently been liircetly traced to caries 
of the teeth. The pneumococcus is commonly present in the 
saliva. Tuberculosis of the glands of the nock is usually due to 
invasion through the tonsil. 

3. The alirneitlary canal admits of more bacterial infection 
than any other avenue to the body. Fortunately the acidity of 
the gastric juice and the relative absence of oxygen in the intes- 
tines inhibits the gniwth of most forms of microbic life. The 
bftcillus coli communis is a usual inhabitant of the bowels in 
man, and the bacittus of tetanus and of malignant edema can be 
demonstrated in the alvine contents of herbivora, 

4. Tke gcnito-urinary tract is frequently a source of danger. 
The healthy urethra and vagina always contain bacteria despit« 
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tbe fact, that normal urine is sterile and that normal \'aginal secre- 
tion has imtloubtt'd germicidal proiwrties. 

5. MiUc in the lacteal ditcts is usually sterile but may readily 
become contaminated at its exit from the nipple. It haa also 
been noted that milk may be infected while in the breast by 
extension of inflammatory process from the skin. 

CntCl'MSTANCES INPLfKNClNO THE RK8UI-T OF INFECTION. 



1. The virulency and the number of germs introduced. With 
certain bacteria it is sufficient to infect an animal with a aiuj^le 
organii!!!! in onlpr to produce death. This indic-ate^ that the 
germ ie extremely virulent and the animal very suHCVptibk. 
Again, inoculation of an animal with a innall number of certain 
bacteria may be harmless; Inoculation with alargernumbermay 
cause only local disturbances, while inoculation with still krger 
dosage may cause fatal results. 

2. Injection wilh a single spcden of bacteria or vnth an assoeia- 
Hon of two or more mrietifs. CerUin bacteria which alon« are 
extremely <iangcroiis, lost- their power wlien combined with other 
organinns; while again some have their vinilency increased by 
such affiliation. 

3. Hereditary influeiuxs may modify the usual action of 
germs. There is undoubtedly the transmission from parent to 
offspring of immunity to certain infectious diseaaes, and predis- 
position to others. 

4. TAe condition of the part inoculated must be considered. 
If there is lowered vitality from hyperemia, anemia, the presence 
of a foreign lM»tly, the withdrawal of trophic nerve influence, or 
other conditions causing local predisposition, the rcsiilt of infec- 
tion wilt be different from that caused by infection with the 
same species in healthy tissue. 

5. Pre-erisiing diseases and anatomical conditions due to age 
must be considered in estimating the result of microbic infec- 
tion. Syphilis, gout, scurvy, diabetes and other constitutional 
diseases exercise a derided influence on the action of microbep. 
The puerperal state, typhoid fever and other acute wasting 
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efi lessen the patient's resistance. Finally, analomicai 
peculiarities of different ages, svich as enlarged and tortuous 
bloud vessels at the juncture of the diaph\'scd with the epiphyses 
in the bones of growing children, and the senile changes in the 
heart and blood vessels of the aged, all offer unusual conditions 
which are followed by unlooked for results. 

6. The personal kabils and enmronnient of the infccteil aubnal 
or individual must be considered. Diet has much to do with 
tissue resistance. Hats fed on bread are more susceptible to 
anthrax than those fed on meat, and artificial immunity pro- 
duced in other animals is rapidly lost by starvation. Certain 
drugs which destroy red corpuscles increase susceptibility, and 
water injected into the circulation lessens the germicidal [jower 
of the blood. Extremely hot weather increases the probability 
oi suppuration and (iark, damp, poorly ventilated houses notori- 
ously predispose to infection. Certain occupations obviouflly 
render the individual liable to certain microbic diseasex. 

7. In a limitiid nwnber of cases infection can he transmitted 
from mother to fetus, and this must be borne in mind as an explan- 
ation of otherwise inexplicai)le developments. The placenta is 
usually regarded as a perfect filter, nevertheless, it is occasion- 
ally an ineffectual barrier against micro-organisms. Cases are 
known where the bacillus of anthrax and pyogenic cocci have 
passed from the maternal to the fetal blood. 

ACTION OF BACTERU ON THE TISSUES OP THE BODY. 



Tbe action of pftthogcnic bacteria on the system after they 
effect localization is both local and general. Locally, they pro- 
duce irritation or inflammation, and constitutionally they cause 
fever and other symptoms classified under the tcnus septic intox- 
ication or septic infection. It is not definitely settled how these 
results are proiluced. It is probable tliat they are effected in 
thre<' ways: First, bacteria by their presence m the organs or 
tissues of the body act mechanically and impair their func- 
tions. As an example of this may be cited anthrax in which 
the capillaries are often found so full of the specific bacilli 
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that the blood catmot circulate. Secondly, bacteria abstract 
from the body a part of its essential constituents; for example, 
albuminous substances, carbo-hydrates, etc. These are not only 
taken from the Quids of the body, as the blood and lymph but 
also directly from the protoplasm of the cells. Thirdly, bacteria 
act by the development of the chemical poisons or toxins previ- 
ously described, which are rapidly absorbed and diffused through- 
out the system. By virtue of their ferment-like action they 
greatly increase tissue-metamorphosis, and acting on the ther- 
mic centers cause fever and other constitutional disturbances. 

CHEHOTAXIS. 

It is a well proven fact that when bacteria infect a part there is 
an increase in the number of leucocytes in the part. This is due 
to the attraction exerted by microbes on the white blood cells, 
causing them to leave certain localities and accumulate in others. 
This phenomenon is explained upon the assumption of chemo- 
taxis, or the mutual attraction or repulsion possessed by animal 
cells or vegetable cells for each other, or as in the present case, by 
an animal cell for a vegetable cell. When an attraction exists 
between two cells it is called positive chemotaxis. When a repul- 
sion is evinced it is called negative chemotaxis. The simplest 
and best imderstood type of chemotaxis is that exhibited in the 
sporulation of ferns. 



i.ErruRE IV. 

RESliiTANCX CIKKKKKIJ BV THK OHOANISM T(t THK AtTlON OV BAC- 
teria — methods of 8tpdying bacteria — isolation of 
variol'b bactkkia — koch 's !^w8 — agglutination test — 
predisposition and immunity to diska8e — metchni- 
koff's 1'ha<m)cytic thkohy — bi:c;hnkr'h alkxin theory — 

EHRLICH'sSIDE-CIIAINTHEORY— OPSONINS— BACTERIOLYS1NS 

Having described the difTerent ways in which palliogcnic bac- 
teria iiuiy enter the body, and after this their local and constitu- 
tional action, it remains for us to study the method by which 
genns are destroyed and how the toxins are neutralized. A» 
the majority of pationts who suffer from uifectious diseases 
recover, it is logical to aivume that the aystem hafl some way of 
disposing of the micro-organisms and of antagonizing their poi- 
sons. That Riich is the case is pniven l>y the rapid tlisapix;ar- 
anco of microbes from the blood when injected into the circula- 
tkin of a healthy animal, and by the subsidence of fever and 
correction of their constitutional disturbances with ensuing con- 
valeseeuce. 



RESISTANCE OFFERED BY THR OROANrSM TO THE ACTION OF 

BACTBHIA. 

Nature's chief offenave and defensive resources embrace the 
alexins, phagocytes, antitoxins, opsonins and bacteriolysins. 
The emimclories are in all cases imfwrtant as channels of elim- 
ination for bacteria, toxins bjkI the toxic substances formed as a 
result of disordered metabolism. Alesiiuj are normally fouiiti 
in the blood senim, They are the most powerful of al nontoxic 
ermicides. They impart to tlie serum an anlis(>p1ic [jower 
Eequivalent bulk for bulk to a 1:10000 solution of bichloride 
of mercury. Alexins act on microbes chemically and are potent 
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in destructive power. Phagocytes are also normally present in 
the blood, and when suppuration threatens or is in existence, their 
Dumber is largely increased. They grapple in hand to hand com- 
bat with the germs, and, if they are victorious, kill and remove 
them. Antiloxins are not found normally iu the blood, but 
are produced by the organism after infection has taken place. 
They have no effect on the geruia, but on the toxins produced 
by the germs. An antitoxin combines with a toxin a« an acid 
does with an alkali, neutralizing it and rendering it inert. In 
many cases, resort is made to the emunctories, and by diarrhea, 
diureaaand copious sweating— the "critical discharges" of the 
old authors— the germs and their poisonous products are elimin- 
ated. 

THE STVOr OF BACTERIA. 

Bacteria are studied by means of the microscope, by cultiva- 
tion, and by moculation into lower animals. Owing to the 
minuteness of the organisms and the imperfection of the instru- 
menUs, small progress was made in the microscopic study of bac- 
teria imtil the invention of Ablw "s condenser, which gives power- 
ful illumination to the field and allows the use of high power 
lenses. With modern instruments and the use of stains we can 
readily distinguish the difTorcnt species. 

The cultivation of bacteria is carried on chiefly in test tubes 
and petri dishes. For iheir growth they must have the same con- 
ditions as other plants, namely, suitable soil, warmth and mois- 
ture. The best soils or cultiu* media are animal broths, solu- 
tions of sugar, gelatin, blood serum and agar-agar, the latter a 
jelly-like substance obtained from seaweed. The culture medium 
is first sterilized by ileal to kill any genns that may already be 
preset, and then the bacteria to be studied are transferred to 
the culture medium by means of a ckmn needle. The test lube 
is then plugged with cotton and placed in an incubator, where if 
maiutamed at a suitable temperature, in a sliort time, rapitl pro- 
liferation will take place. Trained observers can recognize many 
of the difffifUt species by their manner of growth and by the 
color and other properties imparted to the media. 
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Much infonnation cnnoprnins; bacteria hajt tx^en obtained by 
finoculflling or injecting th<Mu uilo healthy ftnimals and noting 
the results. An animal mich as a rat, guinea-pig, or rabbit it! 
selected, the skin shaved and disinfected and a solution of germs 
injected with a hypodermic syringe ; or an incision is inade in the 
'animal's skin and a piece of infected tissue implanted, and the 
results watehed. In three or four days, the specific disease will 
^become apparent. Thia method is often of great aid to the 
'surgeon in making a diagnosis. If, for instance, u patient has a 
tumor and a positive diagnosis between syphilis and tubercu- 
losis cannot be made, inoculation will give a certain differential 
diagnosis, for if a rabbit is inoculated with a piece of sj'pliilitic 
tissue no symptoms will miper\-ene, whereas if the inoculated tis- 
sue be of a tuberculous nature, the characteristic symptoms of 
tuberculosis will follow. 

180L.\T10N OF VARIOUS B-ICTEBIA. 

Certain diseases are produced by certain germs. The germ of 
tuberculosis alwaj-s produces tuberculosis, the germs of suppura- 
tion alwa\'s produce suppuration, etc. Koch has formulated 
four laws which must be fulfilled by a germ before it can be said 
to be the specific cause of a disease. 

Kocit '* Latvs. — I. The germ must invariably be found associ- 
ated with the dis<-ase. 

2. ITie germ obtained from the tissue of the diseased animal 
^must be cultivated for successive generations and obtained in 

pure culture in a test tube. 

3. ITie cultivated germ must be capable of reproducing the 
^disease when injected into a healthy animal. 

4. The Ecrm must be capable of demonstration in the tissues 
of the second animal. 



AGOLUTINATIOX TK8T. 



Since these laws were formulated by Koch, another test has 
been developed which may give valuable evidence as to the nature 
of the germ. This is the agglutination test. It is based on the 
observation that when bacteria arc mixed with the blood of a 
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patient who has been recently infeoterl with the nunc npecieo of 
micro-orgatii^ms. the germs will undergo !l clumping and iiyss of 
motility, in other words, agglutination. To illustrate the prac- 
tical value of this tesi it is only necfssary to say that when Shiga 
isolated the germ of epidemic dysentery the ftTongest proof he 
couM offer as l« iU* specific chanicttr was the fact that the germs 
became agglutinated when added to the aenim of a patient who 
had recent'y suffered with the disease. Wlien a patient is sus- 
pected of having tj-phoid fever, the Griiber-Widai senim reaction 
is relied upon as a final diagnostic test, namely, the abscnw or 
presence of agglutination of typhoid fever germs when added to 
the serum of the patient's bitwid. 



ATTENUATION AND ANTAGONISM OF BACTERIA. 



I 



The germs of different diseases liave been subjected to all kinds 
of tests BJod tried under all sortfi of conditions in order to study 
their pecidiaritieB. Many strange facts have been learned. One 
is that bacteria of gr^at virulence cjin lie rendered weak an<i com- 
paratively harmless by brecdmg them under adwrse condi- 
tions. .\nLither curious fact i.« that certain gemiB have a viol nt 
antipathy for each other, and if placed in a culture media in Uie 
same test tube will devote all their energies to a conflict, and only 
after one has subdued tJie other, does gixjwth commence. This 
conflict is however not of a physical nature but is carried on by 
subtile chemical substances called enzymes which art? thrown out 
by the bacteria and which Uterafly disintegrate the opposed germs. 
For example, if a rabbit is inoculated with the bacillus of anthrax 
alone be will always die, but if after inoculation with the germ of 
anihiax he is inoculated with the bacillus pyocyaneus he will not 
die and may entirely escape infection. 

THKOKY OF IMMt;SITy AND PRKniSPOSmON TO DISEASE. 

It has been discovered that some people "catch" diseases 
easily ; that others never take Ihem at all — that some have a pn> ! 
disposition to disejise while others possess immunity. This is 
explained by the fact that a person who has a tendency to acquire 
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. lUaeue to which he m exposed, has btood And tissuos of 
refflsCing powers and which pri!»ciit favorable soil for the 
growth and deTClopment of gemis. A jx-i-son who does not read- 
ily contract a given disease < s said t« pcasess unfavorable soil for 
bacterial growth, 

TBTTORIBS OF PROTICCnON. 

One attack of many infectious diseaiv, such as small-pox. sear- 
let fc%x'r, etc., prevcQlK a subsequent development of the Rame 
disease. This was formerly (1880) explained in two diffen-iit 
ways; one the "abstractioo" theory and Ihc other the "reten- 
tion" theory. According to the abstraction theory, the invasion 
of the system by a certain species of bacteria is attended l>y the 
removal of certain food products from the tissues necessary for 
the life of that special orgauism. This foodstuff is not replaced 
and hence the same breed of bacteria cannot again maintain an 
existence in the individual. The second, or retention theory, la 
based on the belief that recovery from an attack of infectious 
disease is due to the formation of bacterial products which are 
inimical to the further development of the bacteria and that an 
excess of these products remains and is n^tained in the system, 
and prevents a second occurrence of the same disease. 

metschnikoft's theory of phagocytosis (1884). 

Mclchniltoff, the modest pupil of Pasteur, while practically an 
esdle from Russia, offered a simple and plausible theory of normal 
resistance to infection and of natural immunity so of tt-ii possessed 
by individuals to certain disea-ses. Metscluiikoff ob-served in his 
study of lower life thai certain animal oi^nisms ingested and 
destroyed certain yeast fungi with which they came in contact. 
On investigation, he finally proved that in the human being the 
leucocyte or white blooil ceSl possessed similar jKiwer, namely, 
that it ingested and destroyed micro-organisms, and he gave to 
this power the name of phagocytosis ami called the leucocyte a 
phagocyte. In other words, Metschnikoff claims tliat the leuco- 
cyte exercises the ftmction of a polict- patri]I, and when it meets a 
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genu it wiU arrest and imprison it. Sometimes a genn offers 
little or no resiatauce aiid it is easily captured BJid removed. 
Again the germ proves pugnacious and a terrific straggle ensues. 
Upon the i* sue of the combat Iwtw-een the leucocyte and thegenn, 
dependB the health or life of the individual, 

ALEXm THEORY OF BUCHNER (1890). 

opposed to the cellular theory of MeUchnikoff it! the alcxua 
theory of Buchncr. Buchncr claimed that the bactericidal action 
of the blood wa.1 not necessarily due to phagocytosia and that the 
scrum entirely free from cellular elements possessed a bacteri- 
cidal action equal to that of the blood with all its constituent 
part^. He attributed the resistance of animals to ififection to 
this property of the serum, which he belie^-ed to bo due to a sub- 
stance which he called alexin. 



SIDE-CHAIN THEOBV OF EHRUCH (1897). 

Harmonising the cellular theory of Metschnikoff and the alexin 
theory of Buchner is the side-chain theory of Ehrlich. It was 
first advanced to explain the formation of antitoxin and its mode 
of action and has recently lieen elaborated ao that it not only 
fumi^es the most scientific theory of immunity in all its phases, 
but has also given a rational basis for the practical use of 
opsonins and amboceptors. 

Ehrlich 's theory consists essentially of the three foUowing 
tenets: 

First, antitoxins counteract toxins by entering into chemical 
union with them. Second, toxins, in injuring a cell, combine 
chemically with specific groups of atoms called receptors. Third, 
antitoxins are merely these c«ll receptors which have been pro- 
duced to excess by the cells and caat off into the serum. 

Stripping the theory as far as possible of the technical terms 
that have been coined by its originator, the following is a brief 
statement of its leading features. Germs, during their growth in 
the body, produce poisons called toxins. Different germe pro- 
duce different toxins. Each toxin has certain characteristics and 
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produces s tkfinite set of aymptonis. It has long been rccogniaed 
that in some indefinite way nature resislfd the action of toxins 
and it was finally claimed tJiat tliis wiw dont by the formation of 
antitoxins. Before the publication of Ehrlich 's theory all that 
could bt' stat«d vras that antitoxiitii were produced as a result of 
the reactionary effort of the systflm to defend itself against 
infection. No effort was naade to explain iheori^nof antitoxins, 
the nature of antitoxin!*, or how antitoxins restored health or con- 
ferred immunity. Ehrlich notctl that when toxin and antitoxin 
were combined in proper proportions in a teat tube that a non- 
toxic substance resulted. On heating the fluid, however, he 
'found that it again became toxic. Thi» seemed to indicate that 
^ftt first a uniou had taken place between the toxin and the anti- 
toxin in which neither was destroyed, but that on heating the 
eombinntioQ, the bond of union was broken and the two sub- 
stances liberated. ^Tint was the character of the link that 
4»>uld be coupled and uncoupled? In attempting to solve tJiis 
proUem, Ehrlich studied the metabolism of the normal cells of 
the body, and won reached the conclusion that it was necessary 
to assume that the cell constituents must enter into chemical 
combination with food substances in order that the latter might 
be made available for the use of tlie cell. He therefore claimed 
that cells were made up of certain atom groups of unknown 
dictnical nature which made possible the binding of foodstuffs, 
and to these groups he gave the name of "receptors" from the 
fact that it was through them that substonceti were received 
into the cell. 

He then reached the conclusion that just as it was necessary 
for a poipon to get into an animal before it could exert its effect, 
*o it was necessary for a toxin to gain entrance into a ceil before 
the latter could be affected. The only way a toxin could link 
itself to the cell was by means of a group of atoms which corre- 
sponded to the cell receptors. These atom groups he caJJed hap- 
'tophores, and the group which possessed the toxic property of 
the toxin he called the toxophore. Ha\'ing described Khrltch's 
theory of the method by which a lo.\iii gains entrance to a tissue 
ceil, we wUl next consider the production of antitoxin, for the 
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damage inQictod by the toxin is & necoi^ury antoccdcnt of the 
ultimate reaction that results in protection. When a toxin unites 
with a cell, thun- is as a necessary conseiiuvucL-. the destructive 
action of the toxin on the vital activity of the cell. The more 
molecules of toxin attached to the ceil, the greatt-r the injury to 
the cell and the greater the number of receptors "iMSum)," I( 
the amount of toxin \x not sufiicieut to destroy the cell, then 
there is resistance, reaction, or response to injury by the cdl. 
Regeneration denionstmles that tissues have a tendency to 
reproduce, not only to the extent of repairing the injurj' but 
even to the point of iiicreaaiiig the original number of cell*. A« 
an example may be cited the excess of connective tissue cells in a 
cicatrix. Wlicu a iion-fatal amount of toxin unites with (he 
receptors, a cell defect or injury Is created. For practical pur- 
poses the cell may be said lo liave lost just so many ri'ceplore. 
This loss stimulates the \'ilal activities of the cell with tJie 
result that new receptons, identical with those "buuiid," are 
replaced. Receptors are frequently rejiroducetl in excess of 
the number injured, and the excess may Iw so great that the cell 
may be overstocked with them, and many may be cast oflf and 
reach the general circuktioti. These cast-ofl receptore, or side 
chains, still retain their power of uniting with the toxin and con- 
stitute the antitoxin. Hence the truth of Ii<'hriiig's statemeat: 
"The receptor when attached to the cell ia the agent throu^ 
which the latter is attacke^l, but when cast off from the cell is its 
protector." 

ELABORATION OF EHRUCH's THEORV. 



The result of eJtperimental work has led to the expamdon of 
Dhrtich's Theory so that it not only explains tlie prochiction of 
antitoxin, but also accounts for phagocjlosis and bacteriolyas as 
well. This has necessitated the assmnptiou that the cells of the 
body have three differeJit classes of reoeptors: 

Receptors of the first chus, consisting of a single haptophore 
group. In this class are included the antitoxins which combine 
with and neutralise tlic toximt. 
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Receptors of thp. second date, caimatmR of a single haptophore 
^group and an additional group called the zymophore. In this 
class &re inrJnded the oixtoninH, which prepare bacteria for 
phagocytosis 

Reoeptore of the third class, conBistinj; of two haptophore 
groups, one for union with a coniplemt-ntftry or activating group 
called the complement, and one for union with a foreign cell. la 
this class wc- include the amboceptors which combine with alexins 
to form bacteriolvKinR. 



OPSONINS. 

Opsonins arc receptors of the second-chiss which, acting upon 
bactma, sensitive them for phagocj-tosis; hence the name "opso- 
nins" from opsono — I cater to. These substances are made up 
of a haptophore group by which they attach theni-sclves to the 
bacterium, and a zymophore gnmp which, acting like a ferment, 
completes sensitization of the bacterium. Opsonins occur nor- 

i-inally in blood scrum as a part of nature 's defense against infec- 
tion. The infecting bacterium is exposed to their action as soon 
as it COOK'S in contact with the blood, and in a short time i» ren- 
dered attractive to, and assimilable by, the leucocytes, which 
immediately incorporate tliem. 

Recently the study of ujimnins has become of great practical 
importance, because it has l>een foujul possible to actually meas- 
ure their relative amoimts in the blood serum, and in c(>rtain 
infections to increase them to such an extent as to sensitize the 
bacteria so that they an* all ingested by the leucocytes, and thus 

I an otherwise hopeless disease cured. The way in which the rela- 
tive amount of opsonin in a given caiw h delfrniincd is as follows: 
The serum of the blood to be tested and the serum of normal 
blood are mixed separately with equal volumes of a suspension 
of a purr culture of a given barterinm and a su.<*pension of leuco- 
cyXes. These two mixtures are drawn into «.'|jarate glass tubes, 
sealed and placed in an incubator for fifteen minutes. At the 
end of tliis time they are withdrawn and stained preparations 
made and examined. The average number of bacteria ingested 
by each leucocyte iu the mixture coutttiuiug the oerum tested 
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is divided by the average number of bacteria in^lcd by each 
leucocyte in the mixlun- containing tiit- uunuaj senim. This 
quotient is known as the opsonic index of the blood tested and 
indicates the relative amount uf opsonin prcHcut. 

The way in which the production of opsonins may Ije increased 
in a given case is by the injection of "vaccines" consisting of a 
sterilized culture of the infecting organism. A eiuspension of the 
culture is first made in physiologic salt solution, and after sterili- 
sation for lialf an hour at 75° C. and determining the number 
of bacteria per cubic centimeter, it is reatly for inoculation. 
From two to seven billion bacteria are given at a dose. After 
the inoculation, the opsonic index should bo estimated daily to 
determine the amount of the next dosp and the time at which it 
should be given. The first day after the aii ministration there is 
a marked diminution in the opsonic index called the negative 
phase. This is followed by a gradual rise until it reaches far 
above normal, and this is called the [jositive phase. Then there 
19 a gradual fall. This \* the proper time for the next doec. 
When thb is given the same ehanKi?s will lie noted as before, 
except that both the initial fall and the subsequent rise will be 
more marked. The treatmeni is applicable to chronic infec- 
tions in which the resistance of the patient is at a low ebb. The 
diseases in which this treatment has been successful are chronic 
infectious witJi the staphylococcus, gonococcas, pneumococcus 
and colon bacillus; also tuberculous infections of the joints, bones, 
bladder and peritoneum. It is most useful when supplemented 
to the usual surgical treatment of these affections and especially 
wbco ample drainage is secured. 

AMBOCEPTOBft. 



Bacteriolytic amboceptors are receptors of the third order 
which, linking a ferment-like substance normally present in the 
blood with the infecting bacteria, causes their degeneration. 
These substances supply nature's defense, especially against 
those bacteria which do not excrete soluble toxins and therefore 
cannot stimulate the cells to the production of antitoxin, e. g., 
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cholera, t>T)hoid fewr aiid pla^e. Tlwt this destruction of bac- 
Icm is caused by the combined Action of two substances is 
shown as follows: If from an animal inmiunized againKt cholera 
by injections of killed cultures, some of its serum is withdra«Ti 
and mixed with a livinp culture of cholera spirilla and examined 
in a hailing drop preparation, the bacteria will be seen to become 
completely disintegrated in from twenty to thirty minutes. If 
the some experiment is again performed with the same serum 
which has been heated to 60*' C, no destruction of the bacterium 
will occur, showing that the chemically active part of the serum 
has been destroyed. 

Now if a trace of the unheated senim, too small to produce any 
bacteriolytic action alone, be added to the healed serum aiiil the 
experiment again performed, the bacteria will be dissolved as 
IjetoTtr, showing that there are two di0erent substances present, 
one which is chemically active and easily destroyed by heat, the 
other which brings the chemically active part into chemical rela- 
tion with the bacteria and is heat resuttant. The chemically 
active part is identical with the alexin of Buchner and is called 
the complement because it completes the amboceptor, making it 
active. The link which unites the complement to the bacterium 
and enables it to act, is called the amboceptor liecause it is recep- 
tive al boUi ends. The end which receives the complement m 
called the complem^tophilous haptophore, and the end which 
unitc»< with the bacterial cell is called the cytophilous hapto- 
phore. 

Used therapeutically as a curative agent, antibacterial sera 
containing specific amboceptors are extremely dangerous, as by 
disintegration of the bacteria present in tlie body, they set free 
their endotoxins and suddenly overwhelm the patient at the 
eame time the bacteria are killed. As a prophylactic measure, 
however, they are found very effective in cholera, plague and 
typhoid, especiaUy if used in conjunction with injection of dead 
bacteria. In this way, the patiejit first is rendered immune dur- 
ing the negative phase of opsonization, and later, if infection 
should occur, the leucocytes readily deal with the sensitized 
oisantstns before they gain a foothold. 
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The order in which these three eerum defenses of the body are 
brought into action in an actual Sght against infection is as fol- 
lows: First, the bacteriolysins or alexins disintegrate and dis- 
solve the bacteria before they have accumulated in such numbers 
as to set free an overwhelming amount of endotoxin by their dis- 
solution. Next the opsonins prepare the bacteria for phagocyto- 
sis. Next, if the bacterium resists extermination and produces 
a soluble toxin which is thrown into the circulation, antitoxin is 
formed by the cells to neutralize it. 



LE3CTURE V. 

THE BLOOD — COMPOSITION AND FUNCTION — DESCRimON OP 
BLOOD PLaBMA and BLOOD COBPL'BCLES— BECENKRATION 
OF BI.OOD AFTER SrHGICAL OPERATION — DIFFKBENTIATION 
BETWEEN SHOCK AND HEMORRHAGE — BLOOD CHANGE& IN 
aCPPURATION, TL'BERCl!L08IS, LEUKEMIA, PYEMIA AND 
HEMOPHILIA. 



Blood is a red, viseitl fluid, having a specific gravity of 1060, an 
alkaline reaction, and constitutes about one-fourteenth of the 
^.NitJre body woighl. Its distribution is about onc-fourlh to the 
heart and large vessels, one-fourth to the skeletal mus- 
, onofourth to the liver, and one-fourth to the other or^aus 
'of the body. The color of arterial blood is bright red, and of 
vcDous blood, bluinh purple ; the difference being due to the rela- 
tive amount of oxygen unil carbon dioxide present in each. 
Arterial blood contains more extractives, more flalts, more sugar, 
less urea, and ia warmer than venous blood. 
The functions of the blood may be cla^Hiiied under four heads : 

1. To convey nutrition ; 

2. To remove waste products; 

3. To carry oxygen : 

4. To distribute heat. 

Blood is composed of innumerable microscopical bodies sus 
pended in a clear yellow fluid; the solid particles or corpuscles 
constituting 44 per cent and the fluid or plasma 56 [ler cent. The 
corpiL*cles have a specific gra\'ity of 1088 and the pUu^ma a specific 
gravity of 1031. The c<jrpuscles are, therefore, slightly heavier 
than the fluid in which they are suspended, and if blcwd is allowed 
to stand in a beaker it will separate into two strata, thcoorpus- 
des at the bottom and the plasma at the top. An examination of 
blood-corpuscles will show that there are three distinct varieties. 
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Hence a sysf«'mjitic study of the blood must embrace: 6rst, the 
plwiiuii ; second, each of the three corpuscular elements. 

I. THE FLUID ELIIMENT. 

Plasma or Uquor sanguinis is a clear, yellowish fluid, alkaline 
in reaction and b composed of 90 per cent of water, and contains 
gases, mineral salla, fata, nitrogenous bodies and carbohydrates 
in solution. It also contains a ferment that causes coagulation 
by the piwduction of fibrin. As the chief interest of the piilholo- 
pst centers in the corpuscles and not in plasma, the subject will 
be left with merely the repetition of the following formula, famil- 
iar to students of physiology: 

Living blood =- plasma + corpuscles. 
Dead blood = clot + serum. 
Clot = corpuscles + fibrin. 
Serum = plasma - fibrin ( - ogen). 
Plasma = Serum + fibrin ( — ogen). 

n. THE COHPrSCtTLAR ELEMENT. 

1. The Red lihod Cell, or erj'throeyte, is a roimd, bi-concave 
disk without a nucleus; when viewed singly it is yellow, but when 
seen en moKite it is red. In size, it is about sAo of an inch in 
diameter. It is composed of an elastic frame-work or stroma 
containing hemoglobin. It has little or no [Kiwcr to alter its 
shape, but owing to its elasticity it can be forced through a capil- 
lary smaller tlian it£ own diameter, and af terwarcb will n«ume its 
original form. The life of e red blood cell caonot be long, as bile 
and urinary pigments arc the results of its disintegration and the 
liberation of hemoglobin. The red blood cells of the fetus are 
at first nucleated hut at the end of the third mouth only one- 
sixth are nucleated, and at birth no nucleated cells are foimd. In 
postr-natal life, red blood cells are derivcil from the rtd marrow 
of bone. At one time, the spleen was thought to be the place 
where they were destroyed, but this theory has been abandoned 
owing to the obseni'ation that the removal of the spleen does not 
interfere with their destruction. The hver is now supposed to be 
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their graveyard. Hemoglobin constitutes 40 per cent by weight 
of the red blood cell. This is a very complex crystalline coloiiug 
it contnining iron. It can carry & molecule of oxygen linked 
to it in a way to be eanily dissodated. Hemoglobin give» to the 
red blood cell it? power to convey oxygen. Tiie total number 
of red blood cells in an adult is estimated at approximately 
25.000,000.000.000. The length of these cells placed edge to edge 
would l)e 101l,:i70 miles. The total Burf.ice of the cells would 
be equivalent to the area of one and one-half acres. While the 
above facts are imprensive and serve to emphafiiee the importance 
of the red blood cells, it is more practical to consider them in a 
more tangible fonn. Red blood cells are normally 500 times more 
numerous than while blood cells. On an average there are 5,000- 
OtK) blood cells in a cubic millimeter of blood m the male and 
4.500,000 in the female, althuugh this varies m health with 
nutrition, age, elevation, etc. In dise4i.'*e there are many abnor- 
malities in number, shtt|)e, color, amount of hemoglobin, etc. 
Sometimes nucleated types are seen. 

2. White Blood Cells, or leucocytes, are round nucleated masees 
of protoplasm having no investing membrane or cell wall, and are 
about iVtre of an inch in diameter. White blood cells are conse- 
quently larger than the red blood cells, and as has already been 
staled are found in health uumorically in the proportion of only 
1 to 500 of the latter. White blood cells occur normally in the 

rblood in three different varieties, probably representing three 
atAgee of development. 

1. Small mononuclear leucocytes are characterized by scant 
protoplasm, relati^Tly large nucleus, and contain no granules. 
2- Large mononuclear leucocytes contain a larger amount of 
protoplasm, and no granules. 

3. Polymorpho-imckrar leucocytes contain granules, (a) Neu- 
jphilic granules stain with neutral dyes, (b) Eosmophilic 

lules stam with acid dycs- 
Whitc blood cells contain fibrin ferment and when undergoing 
disintegration, aid in the production of fibrin by which hemor- 
rhage is arrested and wounds are agglutinated. In addition, 
Ibeir bodies furnish food in an assimilable form for the other cells. 
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TTie most inlcrL'jttmK jiropcrtira of Iht- loucocyte, however, are 
its powers of ameboid movement and phagocytoeis, both depend- 
ent on its ability to clianRc il*i i>ili;iix>. Ameboid movement is 
accomplishpfl by throwing out a projection or arm and tht*n allow- 
tOjrthi' body of thcwli to tluw into it. By tJiis mejins theorganiimi 
has an intrinsic power of locomotion that enables it to travel 
even in opposulion to the flow of a current of fluid. The eeoond 
property, namely, that of phagocjiosis, is the ability the organ- 
ism possesses of taking foreign bodies into its interior and there 
digesting and ilestroying them. A leucocyte is, therefore, some- 
times a tramp, sometimes a scavenger and sometimes a wairior. 
Whit^- blood cpUs are found in the blood at an early (wriod of 
embryonal life. The first are probably ameboid cells of meso- 
bliwtic origin. In adult life they are manufactured in the ]>inph 
nodes. Wlien they first enter the circulation, they are mononu- 
clear cells withoutameboid movement, Latcr.Uiey become large 
ami the nucleius divides, giving to the ]x>lymorj>ho-nuclear cell 
anielwid movement. On an average there are normally about 
lO.OlK) white blood cells to the cubic millimeter in men and 9000 
to the cubic millimeter in women. Tlie nuridx-r dircreasps during 
fainting, old age, the administration of certain drugs and under 
many other circiimsianees. The nmnber incpcases after diges- 
tion, heinorrlioge. pregnancy, in diseases in which suppuration 
occurs, and in leucocythemia. 

3. The Third Blood Cells, or platelets, are small, circular 
bodie-s homogeneous in siruclure. smaller than the reil blood cell, 
and number about 4(W,0(KI per cubic niiliimpt«r. In drawn 
blood they disintegrate quickly anti for this reason they were not 
discovereil until recently. Their origin, stnicture and function 
are not clearly known, but they arc composi-d largely of globulin 
and phiy an important part in coagulation. 

Having reviewed the chemical an<l histological composition of 
the bloixi and recalled some of its phraological functions, the 
student is now in a porilion to appreciate the pjitholngical changes 
which occur in many diseases, and rccogniiw the significance of 
departures from normal, which may be noted by examinations 
made by methods tauj^t in other departments, l.'rinalysis is 
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now on a firni foundation anil no diaKnofltician would fail to 
avail him«>lf of iht- knowlodge it affords without subjecting him- 
self to criticism even by the laity. The cxainiuatiou of the stom- 
ach oontcntit after a test menl is ahvsdy a routine method in 
thp Pt»(iy of gastrin (iisorders. TIjp clay \b not far distant when 
a blood (.-NUiuiiuitiou will bo a constant practice before a surgical 
operation, to determine the safety of the expedient, and after the 
operation to uieaaure the recuperative powers of the patient. 

BLOOD 11EGENER-\TJ0N AFTER AS OPEIUTION. 

The time required for full restoration of the blood after an 
operation, depends on the amount of blood lost, the age anil state 
of nutrition of the patient, the existence of other diseases and 
finally the treatment instituted. A loe» of less than 1 per cfut 
of the total amount of blood is usually made up in from two to 
five days; from 1 per cent to 3 per cent is made up in from five 
to fourteen days; fn>m 'A per cent to 4 per cent is made up in 
from fourteen to thirty days. It has been obscr\'ed that blood 
regeneration \b slow after an operation for malignant disease, 
and that it never reaches as high a point as it was before the 
operation. Mikulicz makes it a rule never to operate on a patient 
whose hemoglobin is less than 30 per cent. Suq^cons should 
have the percentage of hemoglobin estimated in all doubtful 
cases and postpone operation when it is below the minimum fixed 
by Mikulicz unless the case be an urgent one. 

DIFFERENTIAL DIAGNOSIS BETWEEN SHOCK AND EIEMORIUlAaB. 

In many accident ca.ses, one of the first questions presented, ia 
whether to operate at once or wait for reaction. Ih the condi- 
tion of the i^atient due to shock or to hemorrhage? Will the 
patient iniprow or grow worse imder the ex[iect;ant treatment? 
An examination of the blood will often aid in settling the tiuestion. 
If the patient has not a history of previous anemia and the count 
of the red blood cells shows 3,500,000 or legs to the cubic milli- 
meter, the symptoms are probably due to hemorrhage. If tnic- 
naeive blood counts show progressive diniluution of the uuiuber 
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of the red blooil pells the bWding is probably still going on. 
Internal or ciincealed hemorrhage, such as occurs in ruptured 
extra uterine prvgooucy, ruptured aneurism, or slipped ligatures 
after abdominal section, can usually be diagnosed by a blood 
oount. It must be remembered, however, that immediately 
after hemorrhage, the count maybe normal, since only the amount 
and not the quality of the blood has been affected. Within a few 
houni, the absorption of Huid from the tissues and the restoration 
of the normal bulk of blood enables the "count" to show the 
amount of anemia present. 



DIAGNOSIS OP DEEP-SEATED SUPPUItATlOX. 

Pent>up puB, C8()ecially if tlie inflammatory prooesa be acute, 
almost always manifests itself by the production of more or leas 
marked leucocytosut, or an increase in the actual and relative 
number of the polymorpho-nuclear leucocytes. The degree of 
leucocytosis is not dependent ujiou the amount of pus. A few 
drops of pus frequently raises the count as much as many ounces. 
A progrcuMvely Incroasing leucocytosis points to a spreading 
suppurative process. Frequently, timely operations are done for 
suppurative appendicitis or osteomyelitis when tlio only indica- 
tion of an advance of the disease is an increase in the number of 
white blood cells found upon successive examinations. Occa^on- 
ally leucocytosis is alieent, despite the presence of pus. There are 
flcvcral explanations offcrctl for this, but none arc entirely satis- 
factory. All that we can say, is, that marked leucocytosis indi- 
cates pus, but that absence of leucocytosis does not poatively 
exclude its existence. In other words, leucocytosis makes a 
poBttive, but not always a negatiw diajfnosis of deep-seated sup- 
puration. A white blood count of from 14,(XI0 to 30,000 to the 
cubic millimeter, indicates a mild suppurative proeess;ovcr 30,000 
to the cubic millimeter a process of great intensity. Usually 
after an abscess is opened and exit is given for the pus, the leuco- 
cyte count rapidly falls to normal. The leucocyte count will 
frequently rise after probing or packing the woimd. 
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BIjQOD CMANOES in certain DISRASiS. 

1. TidtercuUms. Pure tubercuJar infection does not produce 
Icucocytofiis. If the blood count in that disease shows an increase 
of white cells it indicates a mixed infection with pus gprms. 

2. MaligTiant Diseases. Malignant discai^es, such as carci- 
noma or sarcoma, do not cauite leucocytosis unless aecondary 
suppuration occurs as a complication. In the later stages of a 
malignant diaeaae there \b marked anemia and occasionally there 
is nucLeation or deformAtion of the red blood colls. 

3. Leukemia. The diagnosis of leukemia ran be made with 
absolute certainty by an examination of the blood. In leukemia 
there is a large increase in the number of the white blood cells; 
but it is different from the increase that occurs in suppurative 
diseases; the difference consisting not in the number of leucocytes 
but in the variety of leucocytes. In leukemia, the leucocytes 
are principally of the mononuclear type, while in leucocj^sis 
from suppuration the leucocytes arc of the polymorpho-nuclear 
type. 

4. Pyemia atid Septicemia. Frequently the examination of 
the blood in septic cases will gi\-e information of great diagnostic, 
prognostic and therapeutic value. Blood is taken from one of 
tJie veins at the elbow under aseptic precautions and subjected to 
a bacteriological test. Sometimes in severe cases, no culture may 
be grown, but often the pneumococci, gonococci, staphylococci, 
streptococci or other micro-orgiiuisnis may be demonstrated. 
Antistreptococcic serum would in some cases be a useful remedy if 
the infection was streptococcic. Its use would beef no avail if 
other forms of microbic infection were found. 

5. Hemophilia. There are certain conditione of which hemo- 
philia Is ft type, In which there is marked retardation of the time 
taken for coagulation. Clotting of blood, nature's method to 
effect primary hemostasis, normally requires only throe or four 
minutes. In exceptional instances, this time amy be increased to 
one or two hours. In suspected coses observation of the " coagu- 
lation time" carried out systeniatically may often save life by 
giving warning of the danger of uncontrollable hemorrhage after 
an operation. 



LECTURE VI. 

PHTBIOLOaiCAL AND SURGICAL REGENERATION— PROCESS OP RE- 
PAIR IX WOUNDS— GRANrL_\TION, VASCrLAKIZATION, CICA- 
TWZATION AND El'IlJKItMIZATlON— UNION BY PKIUART AND 
tFNION BY SECONDARY INTENTION. 

Injuries to the body, vrhetJier from accident or disease, are 
repaired by the sauie process Ihat effects the nomial restoration 
of cells during the gronih and developmeJit of the body. There- 
fore, before coneideriug the uielhod by which wounds henl, or 
"surgical regi^neration /' it will be well to review Ihe method by 
which the normal waste of the body is restored, or " physiological 
regeneration." The two prowsse? are identiral and the different 
names applied to them are einpluyed uol to indicate a dLHereDce 
in nature but in degree- 

PHYSIOLOGICAL REGENERATION. 

The body is composed of cells. The life of a. cell is not as long 
as tlie life of the body, Some cells are more hardy than others, 
but all cells die after the completion of their natural life, or are 
destroyed earlier from excessive functional activity. In health 
there must be some pro%ision for the reproduction of cella to 
replace those that die; else the body would perish. This need 
is met by what has been termed physiological regeneration, which 
consists in the ability of pre-existing cells to proliferate and fonn 
new cells. In this process, the law of the legitimate succession of 
odls is followed, and like cells produce like a-lls. Thus a muscle 
c«ll begets a muscle cell, a nerve cell begets a nerve cell and a bone 
cell begets a bone cell. During early life, cell it'production ts in 
excess of cell destruction and there is growth of the body. Dur- 
ing middle life, cell reproduction alwut equals cell destruction 
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and there is a balance of weight. During old age cell reproduc- 
tion is usually less tlmu cell destruction, and there is senile atro- 
phy of tissue. The cell in an organ which proliferates to form 
new cells, is usually called the Jormaiive cell of that organ. In 
connective tissue there are two distinct sets of cells, tlie fixed ecll 
and tlte wandering cell. It has Iwen clearly shown that the 
fixed cell of connective tissue is the formative cell. Tliis has led 
some pathDIogi.^ts to sjieak of the fixed tissue cell as the formative 
cell, and frequently to speak of the fommlivc cell of other tisauos 
aa the fixed tissue cell of that tissue. This practice is confusing, 
and should be discontinued. Senn dignifies the foramtive cells 
of different structures by different names, calling the formative 
cell of connective tissue a piirobfasf: of bone an oste^lasl: of ner\'e8 
. neunAIaat; of muscle a sarcohlael; of blood vessels an aiigioblast, 

etc 

OVKOlCHt. HEGENERATION. 

All wounds, whatever the anatomical tissue involved, heal by 
the production of new cells which result from the prolifenitiuu of 
pre-exLsting cells. The formative cells at the site of injury are 
glimulutcd to unusual activity, and multiplying rapidly, form 
an immense number of new cells. Tliese cells constitute what is 
ooQunooly spoken of as granulation tissue. At first the new cells 
are embryonal and lack the rharact eristics of their parents; but 
as they mature, they develop into cell» identical with those of the 
tbsue from which they had origin. Thus ui tlie granulations 
covering the surface of a recent wound, it is impossible at first to 
distinguish the embryonal oeJls restdting from different tissues, 
but later, wiieu they mature or undergo cicatrization, the cells 
originating from connective tissue become converted into con- 
nective tiiisue, those originating from bone will be converted into 
bone, and those originating from muscle will become converted 
into muscle. It is a fact that the formative cells of connective 
tissue have a very much higher vegetative capacity, or power of 
proliferation, tJmn the formative cells of any other structures; 
and as connective tissue is found everywhere in the body, the bulk 
of the granulation or embryonal cells produced in any wound will 
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have a connective tissue origin, and the development of tbeae 
cells re^ult« in the formation of a fibrous cicatrix. 

At one time there was much controversy over the part played 
in the heaJuig of a wound by the leucocyte or white blood cell. 
leucocytes arc invariably present among the embryonal cells, 
but it has been conrhisively proven that they take no penDaneot 
part in tif«ue production. They do not undergo proliferation, 
but disintegration, and their fxmction Is chiefly to produce fibrin 
for tht' t^-mporary Agglutination of opposetl surfaces, and to 
fumieh in an aasimilable shape, food for the procreating formative 

HEAUNO OF WOUNnS. 

Ilie details of the procefls of repair in a woiuid, can best be 
studied under the iLcudtng)!, granulation, vascularixation, cica- 
trization, and epidermization. We will take them up in 
order. 

1. Granvlation. This is the proc<!SS by which new cells are 
formed to replace tissue lost by accident or disease. AH wounds 
beal by the production of new cells or granulation tissue. If the 

pBurfaces of the wound are clean cut and held in closer apposition, 
one to the other, the amount of new material necessary to effect 
vital luiion is little, the time required for healing is short and the 
rrsiilting cicatrix is small. If the surfaces of the wound are not 
brought into close relationship, the amount of new material 
neceeeary to fill in the gap is large, the time necessary for union 
to occur is long and the resulting cicatrix is large. The process of 
granulation, however, is exactly the sajiie in each ; the only differ- 
ence being the number of new cells formed and the length of time 

.necessary to do so. Healthy granulations arc small, firm and 

rpink, and their surface is moistenixi with a viscid colorless fluid. 
If infection occurs, they become pale and flabby and their surface 

I may be covered with a membrane or bathed in a purulent dii»- 
charge. The layer uf granulations on the surface of a wound 
becomes about one-sixteenth of an inch in thickness and then 
proliferation and the formation of new cells will be arrested unless 
an additional blood supply is furnished. 
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2. VasctttariaUion. This is the process by which new blood- 
vessels are formed (o nourish the growing granulation cells. At 
first an increaaed supply of blood is furnished to the part by the 
pUijjpng; of the cut ends of the capiUaries with thrombi and 
their dilatation from intravascular pressure. Later this is not 
sufhcient and new vesaels are formed to convey nouritihnient to 
the granulation ceUe. As Senn puts it, vessel formation and 
tissue proliferation must be initiated simultaneously and keep 
pace with each other until the neoessarj- amount of gmnulation 
tissue has been protluced. The new blood vpsseIb, formed by the 
procees of vascularization, come from the nearest pre-exiattng 
blood vessels. A bud appears on the wall of a eajtiUary and 
iQcreaeei; in siiie imtil it is a triangular mass and finally it is trans- 
fonned into a finger-like projection. It becomes excavated at 
its baac and blood enters from the vessel to which it i« attached. 
Whfn two such formations are contiguous, they join each other 
by the inosculation of their tips and a cap'dlary loop resultB. This 
loop, uniting with other loupe, permeates the new cells and con- 
veys nutrition, which enables them to continue their proliferation. 
Each loop, as it projects toward the surface, is covered with 

i-embryonal cells and gives a velvety appearance to the layer of 
grsaulations. These new vessels are but temporary in existence 
and arc obliterated with the final healing of the wound. 

3- Cicatritation. This is the process by which embryonal 
cells CO- granulation tissue, develop into mature cells en<lowed 
with the characteristics of their parents — in other words, the 
transformation of the embryonal cells from fibroblasts into con- 
nective tissue ; the embryonal cells from sarcoblaste into muscular 
tissue ; the embryonal cells from neuroblasts into nerve tissue, etc. 
If as is rarely the case, the formative cells of the various tissues 
have \Tgetative or reproductive capacity suflicient to produce 
enough embrj'onal cells to repair the defect produced in their 

L respective atructurea, then upon the completion of cicatrization 
there will be complete anatomical and )>hysiological restoration 
of the injured part. If, however, as is usually the case, nearly 
all of the cmbrj'onal cells which constitute the granulation tissue 
originate from the fibroblasts, then on completion of cicatiizatJon 
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there will he i^ubstitutioD in llie cicatrix of coimective tissue for 
thc normal structure of the piirt, or a condition known as meta- 
plasia. The fact that alinast all cicatrices are composed largely 
of connective tissuo. logethor with the wcU known contractility 
of Uiis clement, will explain scar contraction. The conlractton 
of connective tissue in the heuling of a wound is useful inaanuch 
as it draws the divided mirfaces nearer together, leteeos the 
external evidence of injury and oblit<?rates by congtriction the 
newly formed blood vessels. This is seen in the ever)'day obser- 
vation of a scar becoming smaller and whiter with time. The 
contraction, however, mnietimeti goes so far as tc pro\'e a souroe 
of danger, since it may result in deformity of limb if Uie region 
of a joint is involved, may cause painbypinchinganerve.ormay 
produce stricture by dUninishing the lumen of some ductor canal. 
4. Epidermisation. This is the process by which new epithe- 
lial cells arc formed to cover the granulation area. An external 
or opeji wound cannot be saiil to have completely healed until 
new skin or mucous membrane forms over its surface. As skin 
and mucousmembranearecomposedofepithelial cells, the restora- 
tion of the loss of their contintiily must be by the proliferation of 
pre-existing epithelial cells. The nearest formative cells of this 
type arc at the margius of the wound, and it is from this souroe 
that the new material is pHwlueed. In the process of epidermisa- 
tiou new cells appear at the periphery of the wound and creep in 
to meet near the center. At hrst these cells do not appear to be 
attaclied to the underlying granulations, but merely lie upon 
theni. Later they affect onpinic union. Occasionally m granula- 
ting areas due to a bum, islands of epithelial cells will appear 
which ob\'iou8ly ha\'e not originated from the edges of the woimd. 
Thc«; are due m many cases to epithelial cells of some hair folli- 
cle which, owing to their location, have escaped destruction and 
act SA mdepcndent centers of epidermization. 

CLASSmCATIOK OF HEALING W01TND6. 

Before the introduction of aseptic and antiseptic methods in 
surgery, practically all wounds suppurated, and the old authors, 
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seeing iuflamnistioii coniiHOiJy coincident with healing, believed 
it lo be an essential part of tJie process. It is hoped that the 
student will have alreatly appreciated the erroneousness of this 
Uieory, as it has been the endeavor to impress the fact that regen- 
eration as it occurs in tlie healing of a wound is but an augmen- 
tation of ft natural process which is always operative in the Ijody 
to restore the normal physiological waste of tlie tisBues. The 
old authors classified healing of wounds under tlirec heads: 
first, direct or immediate union, or healing w^ithout the inter- 
position of new material, which is an impossibility; second, 
healing by plastic inflammation, a term which has no place in 
modem pathologiy; third, healing by suppurative inflantmatioD, 
which on ita face is an absurdity. The present classification of 
wound heating is sunple and divides the process into: healuig, 
first, by primary intention, when the wound is aseptic and regen- 
eration occurs without infiammation; and. second, by secondary 
intention, when the wotmd is infected and regeneration is delayed 
by inftammation. 

1. Union by Primary Intention. In union by primary inten- 
tion the patient has practically no fever and the wound heals 
under a single dressing without the local symptoms of inflamma- 
tion. There is no discharge save the escape of a little blood serum 
and none of the granuliition aOIs are destroyed, but all go to 
accompli^ the end for which they were produced; hence repair 
is effected with a minimum tax on the system. 

2. Union by Secondary Intention. In union by secondary 
intention, the patient lias fever and the atteJidant constitutional 
disturbances. The wound is painful, hot, red and swollen. Tlic 
stttclws cut into the skin and the margins gape and become 
everted. Pus forms, granulation eellsare destroyed and there isa 
discharge which saturates and necessitates the changing of rlress- 
ings. HoAling is delayed until the infection nms its course or is 
eliminated by antiseptic measun^s. Owing to the destruction 
of embrj'onal cells, these have to be reformed over and over 
again, thus putting a tax on the patient's system which, together 
with the fever, pain and long confinement, often causes great 
debility. 



LECTURE va. 

VBGETATn-E CATAaTTf OF TISSUB— RBTAIR OF TF.SD0N8, WITH 
BKaCRIPTION OF TENORRHAPHY .Mil) T»n<OPLASTY — KEPAIR 
or ML'SCLES — STUSCLE SUTURING — REPAIR OF SURFACE 
EPITHELIUM, WITH DETAtl^ OF THREE METHODS OP SKIN 
GRAFTING. 



The different tissues of the body vary in their ability to effect 
repair after injury. In other words, the foniiative cella (rf some 
tiflsuea have a greater powpjof proliferation than the formative 
cells of other tissues. On this fact is baaed the estimate of a 
tissue's vegetative capacity. It is important for the surgeon to 
know the probability of repair after accidental injury, and so to 
plan his incision in operative work with reference to the ability 
of the tissues to heal promptly and with a satisfactory cicatrix. 
The regeneration of special tissues is therefore a subject of 
practicttJ interest. 

The vegetative capacity of a tissue is dependent largely upon 
two factors, first the richness or paucity of ita blood supply, and 
second the high or low development of the cell which enters into 
its formation. Other things being equal, the more bountiful 
the blood supply, the higher tltn vegetative capacity, for while 
the cellular clement^ of the blood never take an active or perma- 
nent part in tissue production, the hlood plays an important r6te 
in providing fibrin by which the surfaces of the wound arc tem- 
porarily agglutinated and in supplying nourishment to the forma- 
tive cells who«t multiplication results in the final restoration of 
the part. Thus, for instance, owing to the more abundant blood 
supply, wounds of the lingers heal more quickly than wounds of 
the foreann, and wounds on the face more quickly than wounds 
on the neck. Again, tissues composed of cells of low develop- 
ment, possess a higher vegetative capacity than tissues formed 
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oT cells more complex in stnicture. Ab U well kuowu to sUidenU; 
of bbtology, some li(«uci« are composed of colls so simple in form 
as to be aJmoBt elemental, while other tissues are conifused of 
cells exceedingly complex. It is Qatuiiil to infer that cells of 
simple structure will be more rapidly reproduced than cells of 
high (levelopmettt, and this is true. Wounds of the skin or fascia 
heal much more readily than wounds of ner\-e8 or of muscles. It 
is a practical fact that under favorable circumstances injuries to 
surface epithelium and all connective tissueB, such as fascia, ten- 
dons and bono, underRO perfect repair, while injuries to the brain, 
oen.-e trunks, striated and unstriated muscle tissue and glandular 
structure are uBually restored by metaplasia, or the substitu- 
tion of connective tissue cells for those of the original structure. 

REPAIR OF TENDONS. 

TUidons are composed of white fibrrjus connective tissue and 
are designed to economise space and afford additional strength 
and leverage for the attachme-nt of muscles. Tendons, while 
much smaller than their respective muscles, are the stronger of 
the two stnictures. Tendons are enrawfl in a fibrous sheath and 
move without friction owing to lubrication with synovial fluid. 
If a tejidon is cut, there is temporary or permanent loss of tlie 
function of the nms(!le with which it is connected. Tendons 
have high vegetative capacity and frequently there will be restora- 
tion of continuity when the divided ends are separated as much 
asoneor even two inches. ttTien a tendon is cut, the divided ends 
retract in their xhealh and hemorrhage occurs sufficient to fill 
the gap with a cylindrical clot. The formative cells or flbrobUsts 
on the inner wall of the tendon sheath and on the cut end of the 
tendon, prnliferate and form embryonal cells or granulation tissue 
which infiltrates and permeates the blood clot. These cells 
undergo vascularisation and later cicatrization. The blood clot 
is ultimately replaced by white fibrous tissue. 

TENORRHAPHY. 

Primarj- tenorrhaphy consists in the suturing of a tendon soon 
after it is divided. It is performed by exposiug the retracted 
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end« of the tondon find uniting thein by rnenns of cKromicized 
catgut. The part should then be placed in tljp position calculated 
to g;ivc loast teusion on llio sutures and immoblized. Secondary 
tenorrhaphy consists in the mituring of a tendon some weeks or 
monlJis aft«r its division. Owing to (he contraction that has 
usually taken place, the operation commonly necee^tates teno- 
plasty or the resort to expedients to lengthen the tendon. The 
part should be rendered bloodless by means of an Ksmarch's 
bandage, and the ends of the icntlon sought for and exposed. 
If they can be brought together without undue tension they 
should be revivified and sutured. If such is not practicable, a 
flap should be cut from each end and the flajjs united to each 
other. If a tendon is not severed, but simply contracted, it 
may be lengthened by splitting it lengthwise and cutting throu^ 
each half w opposite sides and then suturing the resulting 
extremities. 

RKPAIK OF MUSCLES. 

Musdes are of two types: The unatriated and the striated; 
the first not under control of the will and doing the work of in\'ol- 
untary organic life; the second acting in obedience lo volition 
and performing volimtary functions. It is unnecessary to go 
into the histological structure of the two w-lls. For present 
purposes, it will sufTice to say Uiat the long, fusiform unstrtated 
fibers are arranged in broad sheets and envelop the hollow viscera, 
such as tlie stomflch and intestines, while the cylindrical striated 
fibers are gathered into bundles and form the skeletal or muscles 
of locomotion. A muscle being compost'd of cells of a high order 
of development, is a tissue of low vegetative capacity. In fact, 
for a long time it wan bolie\'ed to have no regenerative power but 
that injuries inflicted were repaired exclusively by the produc- 
tion of connective tissue and the fonnation of a fibrous cicatrix. 
More careful investigation has shown, however, that muscle 
tissue bolJi striated and unstriated has a limited power of repro- 
duction, and the fonnativc cells demonstrated to exist, are termed 
sarcoblasts. \V\wn a muscle is divided, and the cut ends allowc^l 
to retract for a <iiatance of one or two inches, the amount of new 
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material neceseary to bridge the gaj), ist too great to be faipplied by 
the vegetative capaoity of tlie structure. Repair is effected by 
metaplafda, or the subRtitiition of connective tissue. If, however, 
the cut surfttcoj! are brought together and uiaintaiued in apposi- 
tion, the sarcoblasts prohfprate an<t fomi new cells sufficient for 

' icpoir. Tlieae aMs uiidei^u VfutculariKatioii aud eicutriiation, 
and there is ultimate healing with anatomical and physiological 
restoration of the part. Wiieri a niuHcle ie ruptured or divided, 
it is as much the duty of the surgeon to sutiu* the divided ends 
as it is his duty to unite a beudouorroduc'ca fracture. An incision 
should be made if necessary; the surfaces of the muscle brought 
together by mattreas suture of absorbable material, iUid the 
union made secure by separate stitches in the fascia. The part 
should then be placed in a poiutiou favorable to relaxation of the 

i8utured muscles and immobilized by a suitable mechanical 

' appliance. 

REPAIR OF StJRFACE EFITIIELIA. 

The skin and mucous membrane are formed of epithelial cells. 
Since the cells are simple in structure and the tissues bounti- 
fully supplied with blood, their vegetative capacity is high. 
Repair after injury, takes places by proliferation of the nearest 
formative cells and the production of new cells. The nearest 
ccUij are either in the margins of the wound or at the ba»c 
of hair follicles, which in superficial injuries, such as a slight 
burn, often escape destruction. It tlie formation of epithe- 
lium be studied on a granulating .surface, the new cells will 
be seen crwping in from the margins of the wound, aud 
occasionally developing as islands from buried deposits of 
prCHJxisting (.-pitliL-lial tissue. The new cells are at first pale 
and resemble the "skin" of an egg, but later undergoing cica- 
trisation become transfoniitd into new skin or mucous mem- 
brane. If the area to be covered is small, repair is usually rapid 
&ndoon))dete, but if it is large, repair often progresses to a certain 
point and then ceases. In the onecase, the capacityof the forma- 
tive cells is sufficient to meet the demamis made on them; in 
the other, the amount of material required is more than they can 
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produce. When the destruction of skin is eo extcnnve that the 
normnl reparative power i» insuflirient to cover the granulating 
area with epithelial cells, recourse must be made to skin grafting. 
It has long be^Ji known tJiat bit^ of cutjclo pn)perly {Wanted oo 
fresli wounds or hcallhy granolatiug surfaces, would become 
adherent and grow. The application of this fact hafi enabled 
the surgeon to cause quick and certain healing of wounds which 
otherwise would be slow to clo.se, or perhape beewne converted 
into perniiuiCQt ulcers. 

BKJN ORAFTIKO. 

Skin gniftiuR, when practiced on newly nuide wounds, is called 
primary grafting. When practiced on granulating surfaces it is 
caDciI secondary gmfting. If the surface be a freah one, care 
must be taken to perfectly arrest hemorrhage before af^ying 
Iho grafts; otherwise they will be detached by the bleeding. If 
the surface be an old one care must be taken to stop suppuration 
before applj-ing the grafts; otherwise pus genus will devitalize 
them. Skin grafts may be obtained from the patieJit and then are 
called autografts; they may be secured from another person 
and then are called heterografts; or they may be obtained from 
an animal and then arc called zuografts. 

There are three recognized methods of skin grafting: Rever- 
din's, couasting in cutting small particles from the superficial 
layers of the skin with scissors and planting them at intervals 
over the surface to be covered; Thiersch's, con^sting in cutting 
broad strips from the superficial laj-ers of the skin with a rasor 
and placing them so as to completely cover the wound area; and 
Wolfe's, consisting in the dissection of a piece of skin the entire 
thickness of the structure and fitting it to thedefecl to be remedied. 
Aft«rftnyof the methods described, the surface grafted may be 
left exposed to the air without any dressing or it may be covered 
with a lattice work of strips of rubber tissue over which is placed 
a pad of gauze wet with normal salt solution. The instniments 
required for skin grafting are so few, the operation itself so simple, 
and the results secured so immediate and satisfactory tluit the 
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surgeon wbo does not avail buiistlf of it in suitable cases does an 
injustice both to himself and to his patient. 

Primary skin grafting should be employed after the removal of 
an epithelioma or other superficial growth, provided infection can 
be prevented, hemorrhage arrested and ligatures and sutures 
avoided. Secondary skin grafting should be employed when 
ligatures are used to arrest bleeding, or sutures are necessary to 
secure partial coaptation ; where Infection is likely to occur or 
already exists, or where the excavation is deep and a large amount 
of granulation tissue is ncc(!6sary to fill it. 

1. Reverdin't method should be employed when the area to 
be covered in small, and where the administration of a general 
anesthetic is contra-indicated. The surface to be grafted and the 
ate from which the grafts are to be taken should both be properly 
prepared. The skin is then elevated into a cone by means of 
ft sharp tenaculum and a small picct; snipped from its superficial 
layer by means of a pair of curved scissors. The fragment is at 
once transferred to the area to be grafted and carefully planteil 
on the granulations, care being taken to prevent the edges of the 
graft from curling inward, thus preventing apposition of raw 
surfaces This is repeated imtil a sufficient number of grafts 
liave been plimted to thickly stud the bare area. The operation 
of cutting the grafts can be made painless by the use of chloride 
of ethyl spray. The method is very satiafactory, especially in 
weak nervous patients, where a more formidable operation would 
have liad a bad effect. The space between the gmfta is rapidly 
covered and the reaultmg scar is good. 

2. Thiersch's method should be used when the surface to be 
covered is large, and when the patient is either under an anes- 
thetic or when its administration will be compensated for by the 
more certain result and rapid recovery this method ensures. 
The graftii are obtained by making the skin tense and flat either 
manually or by special hooks, and cutting off the superficial 
layers by a " to-and-fm" sawing motion of a sharp razor. The 
lai^er the sizeof the grafts, the better will be the result. Usually 
thej' are an inch in width and four or five inches in length. Care 
should be taken to remove only the upper layer of the akin, other- 
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wise (lip wound inflicted nmy prove as dilRcult to cure as the 
wound the surgeon is cutlt-'avoring to cover. A» the grafts are 
cut they are carefully placed on the arei ta be grafted, the ed^ 
of one graft ovL-rlapping ttiat of the fl<Ijacent one. TTiieTsch's 
method of grafting is the one most frequently practiced and the 
one which gives the most brilHant results- Tlie objections to it 
are that it necesnitates the use of an anesthetic and the site from 
which the grafts are cut is pjiinful and requires some days to heal. 

3. Wolje^» method siiould only be emplowd iu exceptional 
cases. 'I"he surface of tlic area to l»e grafted, should be thoroughly 
revi\'ified and thp margins made fresh ami vertical. All bleeding 
should be complet<^ly arrested. The new skin to be u.'»ed as a 
graft must be dissected from some other site. The entire thick- 
ness of the skin should be removed but with no subcutaneous fat. 
The outline of the incision should preferably be an eUipse so as 
to permit of closure of the defect by sutures. Tlie skin removed, 
should be one-third larger than the defect to lie covered, lo allow 
for shrinkage. The graft after having l)een placed in its new 
position, may be retained by sutures or reliance placed on over- 
lying dressings firmly applieti. The method is uncertain in 
results but may sometimes be used with advantage. 

In addition to the recognized methods of skin grafting just 
described occa.sional reference will be found to grafting wounds 
with the "akin of an egg," wiUi the pelUde of a blister and with 
dry epidermal scales, such as scrapings from callosities or dandruff 
from the head. These expedients usually yield unsatisfactory 
teeults. The only reasonable sources from which to obtain vital 
epithelial tissutts are the skiu of the patient, autografts; the skin 
of another individual, heterografts ; and the skin of a lower ani- 
mal, zoogmfts. 

1. Autogmflti are usually cut from the patient's thigh or 
shoulder. They fumisli the material most likely to prove 
successful and should be employed except in cases where the 
patient's general condition is bad or where the area to be 
grafted is very extensive. 

2. Heterografts are obtained from another individual, from 
amputated extremities or from fresh cadavers. They usually 
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grow well and should Ijp employed when they can be secured 
from a aatigfactory sourcro. Tbcy eutail the danger o{ infecting 
the patient with syphilis, and other dieeasee which must be care- 
fully guarded against. The question of the necesaty of the graft 
being of the same color as the skin of the patient on which they 
are planted io ^^till uuDettled. It \s cJaimed that a negro's skin 
grafted on a white person will lose its pigment and that a white 
skin grafted on a negro will become pigmented. 

3. Zoiigrafts are ol)tained from one of the lower animals, the 
frog, chicken, pig, dog, cat, rabbit or guinea-pig being most com- 
monly used. They do not grow as readily as grafts from the 
skin of a human beijig and they should not be employed when 
other sources of supply are available. Still there are certain 
conditions where they are not only useful but are the only means 
by which a patient can be cured. 



LECTURE Vni. 

REPAIR OP BLOOD VES8ELB— FOBMATION OF TUROMHCS AND FINAL 
HEALING BV PRORl'CTION OF NEW TISSrF.— HF-PAIR OK 
NERVES — VF-QETATIVB CAPACITY OF (.■Fj;TR-\L AND PERIPH- 
ERAL SreTEM— NERVE 9CTURINQ— REPAIR OF BONE — CAL- 
LUS AND ITS FORMATION— TREATMENT OF FRACTORES. 

REPAIR OF BLOOD VESSELS. 



Arteries and veins are formed of three coats, the internal, 
or tunica intinia, compo;wd of onilolhcliul c^Us, the middle, or 
tunica media, composed of elastic ami muscular tissue, and the 
external, or tunica advenlilia, eonijJOBL'd of fibrous tissue. The 
two inner coatA are firmly united to each other, but are >'eiy 
ca«]y separated from the external coat. If a ligature be tied 
tightly around a blood vessel, the external coat will not be divided, 
but the two inner coats will be cut ckcularly in the line of the 
ligature, and will retract. It is esBential for the safety of the 
patient that repair after injury to blood vessels be rapid and com- 
plete, and fortunately nature has endowed these structures with 
high vegetative caijacity. Healing occurs, here as elsewhere, 
by proliferation of the fonnative cells and the production of I 
new tissue, which, undei^oing vascularization and cicatrisation, 
results in permanent repair of the injury. When a vessel 
is divided, the tunica intima and tunica media separate from the j 
tunica adventitia and retract. Their edges curl inward, fibridl 
is deposited upon ihem, and a thrombus is formed, which arrests 
bleeding. The action of this plug of coapdated blood is tem- 
porary, however, and the formation of a permanent cicatrix^ 
must follow, else the patient will be in danger of a recurrence of ! 
hemorrhage. The old authors thougiit that the final healing ' 
of a bloo<l vessel was accomplished by what they termed " urguni- 
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lation of the thrombus." but this theor>- has been proved to be 
incorrect. The formation of a tliroinbiis is merely a pmviaion 
of nature to 'secure temporary heniostasis, anil the final or per- 
manent repair of the injur>- is accomplished by the proliferation 
of the formative cells of the timioa intima and tunica media. 
As soon as tlie circiUation is arretted by the foniiation of the 
thrombus, the formative cells of the vessel wall begin to divide 
and form new cells, which infiltrate tlie blood clot and cause its 
gradual absorption. The moss of granulation tissue thus ]}ro- 
duced, undergoes vascularization from the vaso-va-sorum, and 
finally becomes converted into mature cells. As long as a vessel 
is merely occluded by a thrombus, there is danger of secondarj- 
bemorrhagc, and it is not until a pi*rmanent repair of the defect 
is accomplished tlirough the agency of the formative cells that 
the patient is safe. The reason secondary hemorrhage was so 
frequent in the pre-antiseptic era, was becaiwe inflammation was 
umally present in the wound and the thrombi underwent di»- 
integration before regeneration wascomplete, Thereasonsecond- 
ary hemorrhage is now rare is because inflammation is rarely 
present in a wound and the aseptic thrombi remain in the ends 
of di^-ided vesDeUt until definite healing occurs. In the old days 
thrombottis was much more extensive than at present. In fact, 
after division of a vessel tlte blood usually coagulated back to the 
neare6t collateral branch. Surgeons of that generation were 
afraid to ligate a vessel unless they Imd a space of at least an 
inch to accommodate the thrombus. In modem aseptic surger)-, 
extensive thrombosis is not seen, and the operator m able to ligate 
a \-es8cl close to a collateral branch or near its bifurcation with 
little or DO risk of secondar)' bleeding. Tlic treatment of injuries 
to blood vessiels will be considered fully when we come to the 
subject of hemorrhage. Here all that need be said is that if the 
vessel is a large one and is only partially divided by the injury 
there is a possibility of clos'mfi tiie opening by sutures or a lateral 
ligature without completely obstructmg its lumen. If the vessel 
is small and completely divided, its two ends should be ligated 
with fine aaeptic silk or catgut. Large and important vessels, 
however, even when ct)mpletely divided should be carefully 



68 



PRIKCIPLBS or BtTBGERT. 



sutured; and if douo fl«'ptically with accurate approximation of 
the throe coal« without protrusion of the suture material into the 
lumen of the vcissol, uuion wilt occur without obstnictioo. 



REPAIR OF NERVES. 

The Central Nervous ■St/stem orbrain and spinal cord is composed 
of Deuro|;Iia and ganglionic cells. It is a structure of high devel- 
opment, hence has a very low vegetative capacity. For a long 
time it has been known that true repair after mjury to the brain 
and spinal oord never takes place, but that defect* due toinjurj-, 
are restored by the subatitution of connective tissue. It ia now 
known that neuroglia is occasionally reproduced, but new gan- 
glionic cells are never fonncd. 

The Peripheral Nervous Syntem is composed of nerve trunks. 
These are formed of ncr\*c fibers, which consist csscutially of an 
axis cylinder, the white matter of Schwann, and except in caaea of 
nerves of special Bcn«e, of the neurilemma or primitive sheath. 
Lying in the white matter of Schwann and attached to the inner 
surface of the neurilemma arc found lurge oval nuclei, which 
represent the formative cells of the part, and are termed ncim>- 
blaata. They proliferate normally fo restore phyaioloRic waate, 
and after injury to repair damage inflicted by traumatism. When 
Cruikshank hrst suggested that function could be restored to a 
divided nerve by suturing the ends together, he was ridiculed, but 
it is now known that ner\'e trunks covered by neurilemma [xisseas 
high vegetative capacity. It has been proved that not only wiU 
the two ends of the same ucrve unite, but that the ends of different 
nerveBwillunit<'and result in re-estabtishmentof function, provided 
the nerves are both motor or both sensory, and provided they are 
covered and insulated by neurilemma. As yet there is no proof 
that the union of the end of a sensorj- nerve to the end of a motor 
ner\-p will be followed by any physiological result. Neither does 
WgenrratJon occur in those nerves not covered by neurilemma. 
Wlwn a nerve is cut, there is degeneration of the fibers of the 
in'riiihei-ftl end Ihmiighout its entire length, and also dcgenera- 
lioii ol tlie terminal fibers of the cejitral end, though to a limited 
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extent. If, however, a nerve tnmk of the neurilemmic variety ta 
a^ptically sutured, in such a manner that primary union occurs 
without the intervention of collateral connective tiasue, regenera- 
tion occurs. In the process of union of a divided nerve there is 
first phyaiciU union by granulation li»iu(>, the result of the prolifer- 
ation i>f fibroblasts located in adjacent connective tissue, and then 
physiological union from proliferation of the neuroblasts found 
in the nerve fibers themselves. Tlie fibroblasts in the endoneu- 
rium and iierineuriuin proliferate and form Rranulatiuns that 
bridge the gaps between the separated ends, the neuroblast* lining 
the Qeurilemma in the central end of the nerve then proliferate 
and forra new nerve fibers, which penetrate the granulations and 
reach the pruxinml end of the iier\'p, thus rc-eptabliah'mg the 
broken circuit between its origin and distribution. Functional 
union is not accomplished until the distal end of a divided axone 
is 1>roiigh(. in contact with a proxmial axone which extends 
uninterruptedly from a ganglion cell Imdy. Tlie most favorable 
results are secured when the union m effected solely by the neuro- 
blasts of the neurilemma without the intervention of the fibro- 
blasts of connective tissue. Hence every nerve union should 
be surrounded when practicable by a giuird against collateral 
connective tissue. When this is successfully done and infection 
dws not occur, end to end union of neurilenimic nerves can be 
made uniformly successfid jjoth anatomically and physiologically. 
Experiniente prove that in favorable cases it takes about three 
weeks after a nerve is sutured, for any e\idence of restoration 
of (unction to be noted. It is usually eleven or twelve weeks 
before restoration of function is complete. The nearer to the 
spinal cord a ucrve trunk is divided, tiie Itinger is the time 
required for regeneration. The order of functional regeneration 
is: (1) trophic, (2) sensory, (3) motor. There is no such thing 
as the immediate union of a nerve, and the cases reported in 
which (here waa rapid return of function after the division of a 
nerve, are due to anastomosis of the peripheral branches of the 
cut nerve with the branches of another nerve that waa not cut. 
WTien a ner\'e endowed with an important function is divided, 
it should be sutured. If the operation is done immediately after 
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the injury it is called " primary ner%*c suture." U it is done some 
weeks or months afterwards it is called " woontbin,- nen-e suture." 
If the sutures are pajsscd through the end of the nerve it is 
spoken of as the "direct method." If the sutures are passed 
only through the fihrous sheath it is «pokcn of as ll»e " indirect 
method." The results of nerve suture so far a» the restoration 
of function is ooncemcd, depend upon the amount of separation 
that exists between the divided ends, the nearness of the injury 
to the terminal distribution of the nerve, the proriiptnesM with 
which sutures are applied, and the existe-nce or aliwnceof septic 
complication}) during the healing of the wound. 

Tlie operation of primary nerve suture is easy, and the results 
very satisfactory. The ends of the divided nerve are readily 
found, do not require to Ixr freshened, and c«n often be approxi- 
mated without tension. Direct sutures of fine silk or catgut 
are inserted with a round cambric needle, and their ends tied 
and cut short. The wound in closed and the part immobilized. 
After the lapseof several dayswhen union is well begun, the mu8- 
cies should be treated by gentJe maasage, pasavc motion and 
mild galvanism. If successful, there is evidence of beginning 
icluni of function in almut three weeks, and restoration of normal 
condition in about three months. After suture of a mixed nerve, 
it will be noted tliat sensation returns sooner than motion. ^^1 

The operation of secondary nerve suture is more difficult anc^^l 
uncertain, and yet even this operation frequently yields sat- 
isfactory and brilliant results. The part should be rendered 
bloodless by means of an ebstic bandage, the nerve trunks found 
and their ends dissected out of the cicatricial mass in which they 
are embedded. The ends of the nerve should then be sulftciently 
resected to expose the normal nerve fasciculi and brought into 
as close apposition as possible and sutured. The failure' of 
secondary ne-rve suture is usually due fx) the difficulty in gettin, 
the ends together, owing to either loss of tissue at the time ofj 
injury or mibaequent retraction and contraction of the iwrva 
oord. This may be owreome in one of several ways: 

1. By Stretching. The two ends of the ner\-e may be grasped 
by the fingers or by padded forceps and forcibly pulled upon, and 
in this way lengthened sufficiently to secure approximation. 
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2. Sulure a Distance. When dpjtpite sitretching the ends 
cannot be brought together, union can often be secured by pass- 
ing catgut sutures between the divided and separat^-d entls and 
tj-ing them. 'Vbis fixes the ends of the nerve as near togctJier 
an it 18 possible to get them, and the bundle of strands of catgut 
is a bond between ihem, which is utilized m a itcaETulding on 
which the new cells are deposited. 

3. StUure Tt^ulaire. Sometimes the ends of the divided 
nerve are introduced and fastened into a decalcified bone tube or 
a segment of artery from ti calf. By this means relative approxi- 
mation is effected and all the cells proliferated by the revivified 
entU of the nerve ar<? caught and carried iu the tlircclion desired. 

4. .Verne Grafting. Efforts have been made to restore the con- 
tinuity of a nerx-e by grafting a section of another nerve between 
its two ends, and to restore the fimction ot a ner\'e by grafting 
the end of the proximal portion to an adjacent nerve, but none 
of these expedients have yielded satisfactory results. Lateral 
apposition or eJid to side approximation of nerves gives only an 
occasional axis cylinder contact and only a small percentage of 
the axones will regenerate. 

5. Flap Operations. Numerous flap operations have been 
tried on the lower animals, but while they all restore the mechan- 
ical continuity of the nerve, none of them are able to restore ita 
physiological fuiictian, as they fail to unite an unbroken nerve 
filament. 

6. Shortenitig of Bone. In some cases where the restoration 
of nen'c influence is of paramount importance, as in an extremity, 
and the divided ends of the nerve cannot be brought together 
by 1«SH radical methods, a portion of the shaft of the bones is 
resected and easy and accurate end to end apposition of nerves 
thus secured. 

reoenkbation ok bonk. 

Bone is one of the hanlest structures iu the body. It is com- 
posed of both organic and inorganic material. It occurs in two 
forma, the compact and the cancellated, but white these differ 
macroscopically th«y are found to be the same microscopically. 
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Bone is eovered externally by a vascular fibrotis membnute 
culled the perioatcuiD and, if it contains a medullary cavity, 
it is lined internally by a somewhat similar membrane, caUed 
tbe eiidostemu. The hintolo^cal structure of bone and the eziet- 
ence of Haversian canals, lacunit- and eanaliculi need not be 
diacussed. Tlie formative cells of lx>ne are found in the perios- ^^ 
t«um, the cndosteum and the lacuna', and are called 08teobtastsi<^| 
The [leriosteum is especially important in furnishing these cells 
and hence the importance of its preservation in cases of frac- 
ture and when operating on bones. WTien bone is injured, the 
osteobla«t« proliferate, giving the tissue a high vegetatiA-e capac- 
ity. If a fracture of a long bone occurs, there is invariably 
laceration of adjacent soft stmctun's attcnde<l by bleeding and 
the accumulation of coagulated blood between the endit of the 
fragments. Within forty-eight hours, the connective tissue cells 
begin to proliferate anil form granulation tissue lo effect repair. 
This granulation tissue ia called callus. At first it is soft and 
forms an indefinite swelling about the seat of injury. Later tha^H 
mass Ijecoines smaller, firmer, cartilaginous in appearance and has^ 
a well defined outline, finally it becomes converted into bone by 
the action of the osteohlasta and deposition of lime salts. Tbe 
callus developed afUT the fracture of a long bone may be divided 
into three varieties: First, the external or splint callua, or that 
formed on the outside of the bone by the osteoblasts of the peri- 
oeteum; second, the internal or pin rallus, or that formed m the 
medullary ^a^^ty of lione by the osteoblasts of the eudosteum; 
and third, tbe intermediate or definitive calbis, or that formed 
between the broken surface of bone by the osteoblasts of the 
lacuna*. The external and internal callus serve to temporarily 
fix ami immobilize the fragment*. They are not permanent 
and do not undergo ossification, but are removed after they have 
fulfilled their mission, the absorption being accomplished in 
some undetermined way by cells called osteoclasts. Tlie inter- 
mediate cjillus, or that thrown out between the broken surfaces 
of bone, however, is permanent, undergoing ossification and 
firmly uniting the fragments one to the other. 
A broken boue, properly set and splinted, will usually heal. 
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Sometimes oHsificatiou tloiw not follow, Wheu this occurs, the 
condition is spoken of as either deUiyed union or non-union. 
Delayed union is that in which reimrativp action i^ pniHtuit, but 
owing to lack of nutritive vigor, callus \» either tardy in develop- 
ment or imperfect in lis trarustoruiation. Non-union i» that in 
which the result i^ either a ligamentous union or the formation of 
a false joint. The divi«ioa of ununited fractures into delayed 
union or non-union is based on the fact that cases in the first class 
can be cured without an operation, by making more active the 
' Teparalive forces already in existence, while cases in the second 
class cannot be cured except by an operation which freshejis the 
rounded ends of the bones, opens up their medullary cavities and 
ctisngps the existing passivity to tlie activity of a recent fracture. 
Hit causes of delayed union or non-union of a fracture are 
usually classifipd under the heads of general and local. Under 
the first, authorities give a long list of constitutional conditions, 
[such as age, pregnancy, lactation, acute infectious di.seases, 
starvation, loss of blood, rickets, marasmus, and syphilis. All 
except the last are of doubtful influence, for it is a strange but 
Lauthcnticutc^d f:ict tliat failure of a fracture to undergo projKJr 
loeaification ia more apt to be observed in a vigorous adult than 
fin the debilitatod, the iiuiraamic or the aged. While it is true 
that syphilis and fractiuvs are both so common tJiat they often 
co-exiat witJiout detriuieutal influence one on the other, still 
patientg with delayed union so often respond to anti-syphilitic 
atment that it is now the usual practice to prescribe iodide 
of potash as the first effort to seciu^ union, and this whether any 
history of specific infection can be obtained or not. If it does no 
good it does no harm, and as we all know, syphilis, like accidents, 
is likely to occur in the beat regulated families, and patients 
BulTering with the disease are sometimes ignorant or untrust- 
worthy in their statements. It must Iw understood, however, 
that it is the constitutional effect of the disease and not local 
syphilitic prot«?a8cs in the bone which antagonise imion; for 
»y*philitic bone disease is usunUy hypeiplastic m nature. 

Under the local causes of delayed union or non-union, and these 
are by far the more important and usually the cauae, may be 
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mentioned marked displacement or wide separation of the frag- 
ments; interposition of mimcle, fa^ci^ or foreign bodies between 
the fragments; defective nutrition through faulty inoervation or 
deficient blood tnipply; infection and suppuration, dentroying 
or preventing the formation of callus; and Knally, defective 
immobilization or pretimture passive motion. In fact, delayed 
union may be due to any defect in the primary treatniwit of a 
fracture, such as failure to effect accurate nniuction and to secure 
proper immobilization, too tight bandaging, undue pressure of 
splints, frequent removal of the dressings, for the purpose of 
inflpectiou, or allowing the patient to use tike limb too goon on 
account of the imfounded fear that prolonged fixation endangers 
the fuzictionof the adjact-nt joint. The local treatment of delayed 
union or non-union should be basetl largely on the result of an 
X-ray exam'malion. In some eaaes it will appea.r probable that 
the patient can lie cured witliout subjecting him to an operation; 
in other eases, it will at onoe be obvious that notiung short of 
operative surgery will prove effective. The following is a brief 
summary of local methods that have been advised : First, light 
elastic constriction above and Ijelow the fracture, producing 
more or less hyperemia; second, active use of the limb encased in 
an inmiobilizuig dressing of plaster of parls; third, percussion 
of the limb by the surgeon with a rubber mallet, or byinstruct- 
ing the patient to strike his heel on the floor if the fracture be in 
the lower extremity, or pound the hand or elbow on a table if 
it be in the upper; fourth, injection of from three to ten drops 
of 10 per cent solution of chloride of zinc l)etween the ends of the 
fragments by means of a hypodermic syi'inge; fifth, administra- 
tion of an anesthetic and forcibly tearing loose fibrous adhesions, 
affecting accurate apposition and treating as a recent fracture; 
sixth, subcutaneous driUuig of the ends of the fragments, the 
perforations opening up the medullary space and the small parti- 
cles of bone detached acting as a beginning of repair; seventh, 
resection of the ends of the bone, accurate adjustment of their 
freshencdsurfacea.and thcmaintenanccof the fragments incorrect 
position by means of sutures, nails, medullary splints or bone fer- 
rules— all reinforced, by a rigid external dressing, which should 
also immobilize the adjacent joints. 




LECTURE IX. 

INtXAMMATION— IMPOHTANCB:— DIFTICULTT OF STCDy— NATURE 

or PROCESa— DBFINITION — CAU8K8 AND PATHOLOGY OF 
ISn-AMMATION, 



Tlie subject of inflammation is one of vast tJieonetical and 
practical iroportance, since upon its ppopor comprcheQBion tlepend 
the student's grasp of pathologj' and the surgeon's successful 
treatment of the miijority of his patient*. Cousequeritly it iii 
unfortunate that authorities do not agree in their ttachings. but 
differ, first as to the nature of the procesB — whether it is conserva- 
tive or destructive; second, as to the character of its causes — 
whether it is due only to microbic infeclioQ or to mechanical and 
chemical irritants as well, and third, as to what is included in the 
term infiamination, and what should be excluded and described 
' under other processes. 

Some contend that inflammation is a pathologic process, de- 
structive in its tendencies and opposed to Uie natural restoration 
of liasue from injuries inflicted by accident or disease. Others 
contend that inflammation iaa physiologic process, conservative 
in it« tendencies, and, in fact, is an effort of nature to defend itself 
against injurious influences and to repair damages inflicted upon 
its structures. Again, many practical surgeons claim that all 
inflammation is bacterial in origin, and that the process never 
develops except as a result of microbic infection; while others, 
among them the most famous pathologists, insist that irritants, 
whatever be their nutm*, are sufticient to produce the succession 
of histological changes that are characteristic of inSammation. 
Hnally, sonic of tlie most recent writers earnestly contend that 
hyperemia is not a part of inflammation, and endeavor to draw a 
sharp line of differentiation between the two processes. They 
claim that hyperemia is essentially the opposite of iutlamnuition, 
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in tliat the one is a phyxiologic procen? inaugurated by natural 
forces and nid« the tissue iii ita effort lo cffMt repair, while the 
other is distinctly a pathologic process, destructi^'e in ite ten- 
dencies and opposed to the inherent recuperative power of tissue. 
Siiph is the contradictory 8tatiii< of the present views of inflam- 
nmtion. There is no ixjsnibility of a. compromise, and a t«acher 
must endorse one school or the other. Having in jusUoe to the 
student made the fon-going statt^'meut, I will without apologj- 
teach that theorj- which seems to me to be most logical, avoiding 
the introduction of argunienlD except where unavoidable. 

DEFINITION OF INPL.OIMATION. 

InflftrnmattoD may be said to embrace the abnormal conditions 
that are caused by tlie action (}f irritaiit« u[K)n the histological 
elements of the blood and other living tissues. Sanderson defines 
it as " the succession of changes which occur in a living tissue when 
it is injuied, provided the 'uijur>- Is not of such degree a« at ouce 
to destroy it« structure and vitality." Park states that " Inflam- 
mation is an expression of the effort made by a given organism to 
ri<l itself or to render inert noxious irritants arising fronj within 
or introduced from without." It will be noted tliat the defiui- 
tioiis quoted either express or imply that infiammation is a 
" jtroiective" effort of nature against " noxiotus irritanti," and the 
nature of the irritant is intentionally left indefinite, because it is 
believed it is not invariably microbic. As an example of tJie 
definitions employed by tlie opposite school may be cited the one 
formulated by Nancrede, " Inflaninuition consists in the series of 
results causf^d by microbic Interference with the nonnat proa*^ 
of repair in injured living tissue." 



CAUSES OF INFI.AMMATION. 

Inflammation is a reaction against irritation, lience the cauae of 
mflammatiou may be said to be an irritant. Irritants may be 
microbic, mechanical, chemical or thermal. As an example of 
a microbic irritant may be cited inflammation the result of infec- 
tion with pus germs, as an example of iuflajouiatiun from mcchan- 
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ical irritation, the changes which ensue after a blow or bruise, as 
an cxAmplc of inflanunatinn from clierriical caiu'tes, the reaction 
after the application of turpentine, croton oil or nitric acid, and 
aa an example of inflammation from heat or colti, the symptoms 
which develop aft«'r a bum or frost bite. It is a fact that bacteria 
are by far the most frequent caiisca of inflammation but the 
existence of the other cau»e» cjurnot be denit^d and the 8cienti«t 
in his teaching should not substitute tlie major part for the whole. 
After all, infpction reduced to its last analysis rt-prpHenti) a chem- 
ical injury to tissue, as bacteria act by producing toxins which 
are chemical irritants and combine with the protoplasm of 
the cell It is an unquestioned fact that inflammation can be 
produced by the injection of toxins free from the presence of 
bacteria. Here assuredly we are dealing with a simple chemical 
agent. Many other laboratory experiments could be quoted to 
prove that inflammation may bi- caused by irritants other than 
microbic, but it is deemed unnece-ssary to do so. The inconsist- 
ency of the opponents to this theory is shown by the fact that 
the very author who denies the identity of the reaction following 
the application of mechanical and chemical irritation with the 
results following niierobic infection, will in the next imragraph 
describe the phenomena of inflammation as observed in theexperi- 
ment of irritating the delicate mesentery of a frog by handling 
it or touching it urilh nitrate of silver. 

THE NATURE OF INFLAMMATION. 



Inflammation Is a reactive process on the part of living tissue, 
due to the presence of some injurious agent, bacterial or other- 
wise. Usually inflammation is the effort of nature, to defend 
the general system from infection, since usually the irritant is 
microbic. It makes little difference so far as the truth of thia 
theoryisconcemed. to admit that nature in carrying on her defen- 
sive campaign often inflicfj* damage to herself. The demjimis of 
the situation may render harsh measures necessary. Her supply 
of provisions may be so excessive as to embarrass communication ; 
her soldiers may be so overcrowded as to impede their movementa; 
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her leucocyte* may be sent to certain death, her bridges may be 
burnetl and her territory sloughed from her, but victor or victim, 
the process of inflanunation is a battle of rebellion. 

PATHOLOGY OF INFLAMMATION. 

An inflamed part is painful and swollen, red and hot, and its 
funetiotis are more or less perverted. These symploms are the 
result, of the pathological changes which have ensued in tiwaica 
involvetl. If we paralyze a fn)g with curare and draw a loop of 
intestines through an incision made in the abdomen, we obtain a 
thin, Iransparpul ini'mbrane, in which the circulation can be 
readily studied. If the mesentery be irritated with the point of 
a silver nitrate pencil and the ar«?!i plaw-d beneath the microscope, 
we can watch the changes which occur from the very inauguration 
of the artificially produced inflammation to ila termination in 
resolution or further destruction. This has been done many 
times, aJid all obwrvers agree that the changes which occur 
and which embrace the phenomena of inflammation may be 
practically cla^oified, as follows: 

:4. Certain Changes in the Size of Ote Blood Vessels and in lAe 
Blood Circu}afion. 

1. Iscliemta. 3. Congestion. 

2. Hyperemia. 4. Staas. 

B. Certain Changes by which thf Elemenla of the Blood uAtcJi 
were intravascular become Extratniscular. 

1. Transudation. 

2. Exudation, a. Emigration, b. Diapedesia. 

3. Rhexis. 

C- Certain Changes in the Eztravascular Blood Elements and 
in the Perivascular Tissue. 

1. Changes in the tissue cells. 

2. Changes in the blood elements. 

a. Transudate, h. Exudate. 
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STUDY OK THE NORMAL CIRCrULATION. 



If we examine the noimal circulation aa it occurs in the vesoeU 
of the transparent mesentery of a frog we can see tJic arteries 
with their rapidly pulsating current of blood, and near by a small 
vein in which the blood flows with a moi* 8t<;ady movement. The 
cainllaries are not readily seen until inflammation causes their 
kdilatation, but careful observation will detect chauncb connecting 
' the arterioles and venules, through which a few blood corpuscles 
occasionally pasi. If the flow of blood through a sm&H vein is 
watchefl there is little <lifficulty in distinguishing two currents, 
tthc axial and the peripheral. The axial or central current is 
'rapid and conveys the red blood corpuscles which have about 
the same specific gravity as the bloot! plasma, while the peripheral 
current between the axial current and the vessel wall, is consider- 
ably !<Iower, and in this current tJie while blood corpuscles are 
convej-ed, their rotary motion being due to their contact with 
the vessel wall. This is explained by the phygical law owing to 
which if a fluid containing in suspension solid particles, is forced 
through a capillary tube, the heaviest particles are carried along 
the central current, while those specifically lighter, seek the 
peripheral current. 

An is well known to the student of physiology, the vascular 
system is controlled by the vasomotor ner\'es and perivascular 
ganglia. The nervea can be divided into two groups, all origin- 
tting from a certain part of the brain, but after traversing the 
3rd, a large majority join the sympathetic system by means of 
the rami-coramunicantc8 and constitute the "indirect supply," 
or vasoconstrictors, while a small minority do not join the sym- 
pathetic, but leave the cord through the posterior or sensory 
root and form a part of the spinal nerve constituting the "direct 
supply" or vasodilators. The perivascular ganglia constitute 
ft peripheral vasomotor mechanism independent of the center, 
and capable of influencing the caliber of vessels in tissue actually 
»cparat*'d from Uie brain and spinal cord, as in a transplanted 
flap. The vasoconstrictor nerves and perivascular ganglia are 
in continuous action, and keep the muscular walls of the 
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blood veseeln in a state of tonic rontractioD. The vasodibtor 
nc-rvL's arc not always in action, but are called into piny in iinitFiial 
conditions. 

Having reviewed ihe nonnal circulation and the ncn'ous 
mechanism by which it is controlled in health we now lake up the 
deseriplion of the abnormal changes which are seen in inflanmia- 
tion, discussing them under the headings id the daiu-ification 
ah«ady given. 

A. Certain Changes in the Sm of the Blood VesseU and in the 
Blood CircuUuion. 

1. Ischemia. The first change whicli is observed after the 
artificial production of inflammation is a fleeting contraction of 
the lumen of the vessels caused by stimuiation of the ^•ai»o-con- 
etrictor nerves, and as a result there is a temjiorary blanching of 
the tisanes. 'I"his is the stage of ischemia, 

2. Hyperemia. Following almost immediately upon ische- 
mia there is a wide dilatation of the blood vessels from the action 
of the perivascular ganglia, and this dilatation of Uie vesseb is 
accompanied by an increased velocity of the flow of blood through 
them. Dilatation is first noticed in the small arteries, afterwards 
in the veins and capUIarics, and keeps increasing for from fifteea 
minutes to two hours. Tlie blood is l>righter and moix; arterial in 
color and obviously greatly increased in amount. The blood 
corpuscles circulate in their respective streams and the condi- 
tion is one of exalted physiological activity. This is the stage of 
hyperemia. 

3. Congestion. There is neirt a gradual slowing of the blood 
current, which is first noticed in the capillaries and soon after- 
wards in the venules. This is not due to contraction of the 
vessel walls, but to overcrowding of the venules with blood cor- 
puscles, which mechanically obstnict them. The blond current 
becomes more sluggish and the columuof bloud corpuscles broader. 
Owing to the slowing of the stream, the leucocytes in the periph- 
eral current arc not forced onward with the same momentum, but 
are droppetl here and there on the vessel walls. Some of then) 
appear to be momentarily attacheil, when they arc again detached 
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by the force of the current and rolled away by anoUier leuoocyte. 
As the process ath'anecs, it appears as if the viscosity of the leu- 
cocytes was gradually increasing, since more and more of them 
ftdhere vhile femcr and fewer are detached. The vessels now 
appear as if the internal surface of their wallfi was paved with 
leucocytes and their lumen much dimini^ed by this mural 
implantation. It appeani as if obsttruction would occur every 
minute, the capillary stream becoming completely arrested for 
a few spcondR and then the current overcomes the obstruction, 
and again moves forward ui the normal direction. The smallest 
arteries exert themselves to the utmost to clear the way, and 
pulsation can be seen where in a normal condition it is absent. 
The stage of hyperemia has given place to that of congestion. 

4. Stasis. The a.st change observed is the complete arrest 
of the blood currejit. The vessels remain widely dilated, but 
the great accumulation of leucocytes and their adhesion to the 
interior of the vessel walls causes more and mure obstruction, 
until finally, the space for the axial current becomes too small 
for the passage of the colored corpuscles, when complete arrest 
of the circulation takes place. As soon as this occurs, the red and 
white blood cells become mixeil and no longer occupy their 
respective positions in the vessels. Congestion is now said to 
have terminated m stasis. 

B. Certain Cftanges by whk-h Eleimnts of the Blood \okich weft 
Intravascular become Extravascular. 

The action of the noxious cause of inflammation shows il« 
most decided effect on the capillary wall, altering the etnicture 
80 as to increase it^ permeability and to permit the escape of the 
contents. A capillary is a minute vessel, or channel, a)mpoaed 
of a eingle hiycr of endothelial cells, held edge to edge by an 
amorphous, cement^like substance. When capillaries undergo 
alteration and arc subjected to distention, as in inflammation, 
the cement substance yields in many places and in consequence, 
minute openings occur, caUed stomata. During the observation 
of inflammation artificially produced in a transpiirpnt membrane, 
there wiU be seen the passage of the vcsael ooalcnts through the 



82 



PRINCIPLED OF 8URG£RY. 



ves^l walls to the perivasculAr tissue. The Huid portion of ihe 
blood piksiM-'H out by tranaudatioQ ; the solid ck-iuoiii of the blooil 
by exudation. 

1. Trannudation. This is the escape of ihc fluid elomeiit of 
the blood from the vessel. The plasma noniially paRsef in small 
quiinliliejs from the capillaries, lo cuuvoy uutrition to neighboring 
cells. In inflammation, owing to the exifitence of sti^nata and 
stonmta in the capillary wall, it escapes more rapidly and in 
greater quantities. In fact, it leaks out as would water from a 
defective hose. 

2. Exudation. This is the esojipe of the rorpiiscular elements 
of iht^ blood from within the vessel to without the vessel. As the 
white blood cell and the red blond cell aiiopt different methods of 
passage through the minute openings the process is complicated. 

a. Emigrniion. The white blood cell or leucocyte passes 
llirough the inflamed capillary wall by what is known as emigra- 
tion. For this to take place there must be (1) alteration of the 
cajjillary wall, or the existence of a minute opening; (2) mural 
implantation of the leucocyte, or its arrest opposite the opening; 
(3) permeability of the lumen of the capiUary vessel, so that there 
is some intravascular pressure; and (4) amelmid movement of 
the leucocyte, for the process is not a passive one but is largely 
effect«?d by the change in the sljape of the corpuscle and the 
physical effort it make-s to escape. In em gration a white blood 
ceil may be .seen to become unplanted on the imier surface of the 
vessel wall, insinuate an arm into a stigma and gradually pasa 
its body tlirough the opening which infiy be several limes smaUer 
tJian its own diameter. Frequently one leucocyte after another 
may be seen going out through the siime opening. 

b. Dia-pedesis. The red blood ce'l, or erythrocyte, pastes 
through the inflamed eajjillnry wall by diapedesis. As the 
colored corpuscles possess practically no ameboid movement, this 
process is purely a passive one on their part. They drift inertly 
in the plasma stnmm and their pas.-»ige tlirough stigmata or 
stomata is owing to their lieing carried with the current in which 
they float. This is proved by the fad that, despite tlie Uirger 
diameter of the white blood cell comparetl to the red blood cell, 



the white blood cell is the first of tlie two elenu^nts to pscape, aud 
the red blotxl wll i^ only found outside of the blood vessel in the 
late Plage of acute 'nflaniination, a time at whicli the stiginala 
and slonmta have boon much enlarged by the constant passage 
of the emigrating leucoyt^'S. 

3. Rhesis. Occasionally, in addition to the pnssage of the 
constituents of the blood through stigmata and stomata of the 
vessel wall by transudation and exudation lliere is the escape of 
blood in it« entirety through a large tear or defect in the vessel 
wall;a hemorrhage, so to speak, and this is termed rhexis. 

It is somewhat remarkable that the character of the irritant 
determines to a certain extent the form of leucocj-te most abun- 
dant in the exudate. In many of the infections, notably the 
pyogenic, the polj-morpho-nuclcar leucocyte is abundant, while 
in other forma the lymphocyte preciominates. Wliat factor or 
factore determines this consitlerat ion we cannot say with the pres- 
ent extent of our knowledge. But given an acute suppurative, 
infiammation, we expect the polymorpho-nuclear cell to be abun- 
dantly present; and given a chronic, less acute irritant, we expect 
to find the lymphocyte the characteristic cell infiltrated. 

C. Certain Ckaiiges in the. Extravamcular Blood ElemetUs and 
in the Perivasadar Tissue. 

At this point in the process of inftamniation, the fibers of the 
ftieBues are swollen and the meshes distemled with coagulated 
lymph, and infillratcti with small round ceils, 

1, Changfs in tke Tissue Cells. If tJie inflammation invades 
fibrous tissue, the fibers of the original tissue are swollen, and 
softer than usual, and liere and there lenninate abruptly as if 
broken off. Tf an organ composed of epithelial cells is the seat 
of Infection, the epithelial cells are granular, opaque, and fre- 
quently contain fatty granules, a condition ^X)ken of as " cloudy 

!■ swelling." 

2. Changes in the lUood Element. 

a. The Transudate. The fluid and coagulated IjTnph found in 

infiameil tissues is the blond plasma, or liquor sanguinis, that lias 

, escaped from the vessels by the process of transudation. A part 
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undergoes coagulfltioii by virtue of the fibrinogen. The transu- 
ciate by its escape from the vessels, relieves iutravas^Iar tension, 
averting the threatened interruption of the circulation and the 
danger of gajigtvne from pressure. It also dilutes the irritant 
present in the tissues, carries with it antitoxic and antibacterial 
proijerlies, ancl probably fiiniiehes sonie nutrition to the cells 
of the area. The coagulat<>d portion fttards tJie dissemination of 
bacteria and lettsens diffusion of the toxin into remoter tissues. 

b. The Exvdate. The exudate is composed of the white 
blood cells or leucocytes that have escaped from the neighboring 
vessels by the process of emigration. In addition there are other 
stiuill niuntl cells found, which, though hardly to be distinguisbetl 
morphologically from the leucocyte, have a different tnigiD. 
They are newly formed or embryonal cells, the result of the 
proliferation of the formative cells of the part, llejice it will 
appear tliat the numerous small round cells found in the infiamed 
area may come from one of two sources or from both combined. 

The function of the leucocytes is to attack the infecting organ- 
ian if it be the cause of the inflammation or to remove dead tissue 
if the iuflamnuitory process follows upon a non-microbic cause 
of cell destniction. It is not improbable that the phagocj-tes, a» 
these fighting leucocytes arc leraied, in addition lo their phago- 
cj-tic action, liberate some antitoxic or antibacterial bodj* that 
further aids in subduing the infection. The embryonal cells 
have no part in the inflamtnatory process, strictly speaking, but 
are thought to be the result of the first effort of nature at repair, 
an attempt at reconstruction inaugurated before victory has been 
achieved. 




THE 8TATU8 OF HYPEREMIA — THE SYMPTOMS OF INFIAMMA- 
TION — IjOCAL: pain, heat, swelling, UKnNKW}, IMPAIRED 
FtTNCTlON— GENERAL: FEVER AND ATTENDING COMPLICA- 
TIONS— TERM I NATIONS— DIAGNOSIS AND PROGNOSIS OP IN- 
FLAMMATION. 

TTie question of (he relationship of hyperemia to inflammation 
has been purposely avoided under what might seem its proper 
heading, because it was desired to present the subject of the 
pathology of iiiflaiiiiiiatioii uiibrukeu by the insertion of diver- 
gent views. It will now be briefly discussed. 

As already stated, there arc many authorities who claim that 
inflammation is a de-stnictive process and consequently opposed 
to tJie repair of injuries received by tissue. Finding their argu- 
ments refuted by the manifest teJidencies of hyperemia to aid 
regeneration, they insist that the process is not a part of inBamina- 
Uon but a distinct and separate phenomenon. In other wonis, 
that hyperemia is not a stage of inflaimiiation, as Imis been taught, 
but is essentially the antithesis of inflammation. In conformity 
with the position taken in these lectures, namely, that inflamma- 
tion is a defe-nsive, and therefore a conservative process, and 
that hyperemia is merely one of its several stages, the following is 
sut»nitt«d. 

Hyperemia is a condition of local plethora in which the excess 
of blood is mainly upon tlie arterial side of the circulation, a dis- 
tention of the capillaries by arterial blood, in contradistinction 
to tlie later i<tage known as congestion, in which the blood present 
is eswotially vonouK. The causes of hyperemia or excess of 
blood on the arterial side of the local capUlarics, are found upon 
investigation to be the same, fundamentally, as those of inflam- 
mation, namely, various irritants, bacterial or noa-bactcrial. 
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As it is moRt probable tluil the PxcitiiiR «nia> acts through the 
vasomotor system, it is believed tliat irritation may produce 
Iiypen-mia by withdrawing the stimulus of the vasoconstrictors 
{neuroimmlytic hyperemia), or by stimulating the vasodilators 
(vaiiotonic hyperemia). As an example of the hyperemia pro- 
duced by physiological irritants, may be cit«d the effect of food 
when introduced into the bcalUiy stomach aJid the increased flow 
of blood to the part, which results. As an example of hyperemia 
produced by thermal influence, may be cited the effect of expo- 
sure to excessive heat. As an example of hyfieremia produced by 
c^Ttaiii chemical Ixxlies, may be cited the effect of the application 
of nitrateofsilvertothemesenteryof thefrog. Whether hyper- 
emia will cease to exist and the tissues involved be restored to 
nonnal by what is known as resolution, or whether the process will 
progress ajid go through the several stages described as inflam- 
mation, will depend on the early withdrawal of the cause on the 
one hand, or ite contmued action on the other. Withdraw 
promptly the cause at the stage of hyperemia, and whether the 
irritant be infectious or non-infectious the inflammatory process 
will cease. But continue the injurious action of the cause, what- 
ever be its nature, and hyperemia is sueceetied by the other and 
unquestioned stages of inflammation. This is not merely theory, 
but can be shown to be true by practical illustration. Take the 
physiological h>*peremia of digestion. If the inge«ta, the etio- 
logical irritant, be removed by the noniial process of digestion, 
hyperemia promptly subsides. If, however, the food reniaingin 
the stomach, the continued irritation results in gastritis or inflam- 
mation of the stomach. Take the mesentery of the frog and 
irritate it with the nitrate of silver. Withdraw the cause at the 
stage of hyperemia and you can see the process resolve. Con- 
tinue the cause, and under the microscope you can observe 
hyperemia progress into fully developed inflammation. 

Unless the cause is wi^hdruw^l, hyperemia tends to progrea* to 
the other phenomena of inflanmiation. The etiology of the two 
is the same, therefore one must be a stage of the other. If the 
one be consen'ati^'e, it is only logical to suppose that its other 
stages arc likewise consen-ative, and really arc only a further 
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ex|nesrion of ihe effort* nmdi* by iiaturp io rid herself of a noxkiiis 
irritant. Ciranting the forpgoing stat^'iiients, there is no (rsca|}e 
from the conciuaion that the only difference between hyperemia 
«nd inflammatiaii Ls that dependent upon the coutmuance or 
withdrawal of the active, exciting cause. 



SYMPTOMS OF INFL.\MMATION, 

The sjinptoiiis of intlanimation arc botJi local and constitu- 
tional. The time-honored riassificatinn of the local symptoms 
under the hcadti "dolor, cahr, rubor, tumor ct furtclio Ittsa" will 
be adopted. The constitutional symptoms will be dUi^iseed 
under the head of jtver anil Us attciding c/mt plications. We will 
take the symptoms up in order, referring again t« what whs taught 
in the last lecture whenever the asaocialion of the pathologieai 
changes with the symptomatic result will serve to impress the 
former or explain the latter. 

A. Local Symptom*. 

1. Pain is usually one of the first of the local symptoms of 
inSammation. It is cau.scd by pressure on the sensorj' nerve 
terminals in the part, from the increased tension due to the trans- 
udation and exudation. It i!^ due also, in some cases, to direct 
extension of the inflammatory process to the nerve fibers them- 
selves. Pain, though always presejit, varies in degree, charae- 
and location. The degree of pain suffered by the patient 
is influenced by the temperament of the individual. An amount 
of inflammation which may cause only discomfort in a plethoric 
subject will often produce excruciating agony in a patient of 
nervous temperament. It is not a question so much of the 
abihty of an individual to bear paui aj! it is a question of the per- 
ceptive power In appreciate it, that makes the difference between 
the so-called "good" and "bail" patient. The personal equa- 
tion left out of the problem, the degree of pain is largely depend- 
CTt upon the anatomical part involved. As pain is due to pres- 
Bure on nerve terminals, it is logic^ to infer that it will be greatest 
where tissue is least distt^nsible and most abundantly supplied 
with senaory filaments, and this is foimd to be true. Pain is the 
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pronounced sj-Diptom Ui unyielding structure like bone, and in 
sensitive organs like the eye-ball or finger tips. It is compara- 
tively triviftl in loose, insensitive parts like the areola tissue of 
the fthflomen. The character of the pain also varies, and man's 
vociibulftry has Ix-cn taxed to find wonls to describe its variations 
in this respect. Thus, it is said to be " burning," when it attacks 
the akin, " stabbing" when it invades serous surfaces, " throbbing" 
when suppuration threatens, and "dull," "aching," "boring," 
when it involves bone. 

In certain chronic, inflammatory troubles, pain may be absent 
in tJie day and present at niglit — nocturnal pain. The location of 
pain varies. Usually it is referred to the seat of inflammation, but 
often it is said to Iw in some other part of the body — " reflected" 
or "radiated" pain. Thus, in Potts' disease of the spine, the 
inflammatory focus is in the vertebral column, but the patient 
complains of pains in the abdomen. In morbus coxalgia, the 
disease is in the hip joint but the pain is said to be above and to 
the inner side of the knee. In the early stages of appendicitis, 
the inflammation is in the lower right quadrant of the abdomen, 
but tlie paui is felt most severely about the tunbilicus. These and 
other illustrations that could be mentioned, are due to the irrita- 
tion of the nerve trunk, tlie source of irritation being referred by 
the brain to the terminal distribution of the nerve, or to irrita- 
tion of one branch of a sensory nerve,an<l tJiesource being referred 
to another branch of the same trunk. In locating the seat of 
iuflaumiation, tenderness or the pain produced by pressure ia 
much more reliablt^ than spontaneous pain. The point of greatest 
tendemeaa usually indicates the primary focus of infection, and 
the area of tenderness usually shows the boundaries of the 
inflammatory area. Firm pressure usually relieves neuralgic 
pain, while it increases pain when it is causenl by inflammation. 
Light pressure increases the pain in a part tJie seat of functional 
disturbances, while it does not markedly affect the pain resulting 
from iiiflamuuitory lesions; 

2, Redneis. TTie Caucaaaan's boast that he w a white man, is 
unfounded. As long as the blood circulates in his skin it is pink, 
and it is only when the superficial capillaries are ejnpty, aa in 



!)hock or death, that it is white. Just aa the normul amount of 
blood in the part gives it thp flesh tint of healtli, so does Jin excess 
of bl(K)d in u part give it tlur rednest; of influiiiiiiation. Although 
the flow of blood to and from the part varies in the three stagt-s 
of inflammation, there ia this fact common to them all— there is 
more blood in the part. The proof that the change of color in 
inflammation is due to the increased amount of blood in the (mrt 
is that firm pressure, continued until the vessels are emptied, will 
blanch the tissues, and that the color will return as soon as the 
preseure is discontinued long enough to allow the vessels to refill. 
In the early stages of inflammation, the color is of a brighlscarlet 
from the excess of arterial blood. In the later stages, there Is 
a bluiBli, purplish tinge from the impeded access of arterial 
and the retention of an exce^ssive amount of venous blood. In 
tbeeo-catled hemorrhagic form of inflammation, where thecxudate 
contains an unusually large number of red corpuscles, the tissues 
may become more or less pennanently pigmented from the diriin- 
tegration of the red corpuscles and the liberation of hemoglobin. 

3, Swellirtg is nearly always present in inflammation. It is 
due to the dilatation of the local blood vessels and to the satura- 
tion of the tissues with inflammatory transudate and exudate. 
Two bodies cannot occupy the same space at the same time, and 
if the sise of the blood vessels is doubled and the amount of fluid 
and cellular elements largidy increased, the locality must become 
swollen. The amount and the rapidity with which swelling 
oecuTB. varies with the distensibility of the tissue. In the bone 
and other dense structures it is inconspicuous and slow, while in 
loose tissues like the eyelid, scrotum or vulva, it is marked and 
rapid. If the inflammatory exudate is excessive the part is 
firm and "cake-like." If the transudate is iu excess it is "dough- 
like" and pits on pressure. 

4. titat. Increase of local temperature seen In inflannnatbn, 
like redness, is also due to the increa.'jed amount of blood in the 
part. At one time, it was thought that it was due to chemical 
changes or combustion, but it has been proven that it is due to 
the incrca«'d afHux of blood to the prart. The temiwrature of 
the inflamed are* is never in excess of the temperature of the 
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HotHl. It must of courtK be peraembrrwl, howevpr, that in 
inflammation the blood may be wanner limn normal, owing to 
coincident fever, and that the part may feel hotter to the pati^t 
than it really is, from a hypersensitix-c comliiion of llie nerves 
tliittributcd to the locality. A fall in the local tempemtiire may 
be a favorable indication, pointing to termination by resolution. 
It may, however, Ik; an unfavorable fiymptom, indicating arrest 
of circulation and threatened or actual termination in gangn-ne, 
5. Impaired Function or, to l)e more accurate, disturbance 
of function, is the last of the local symptoms to be noted. It 
may be in the direction of tempnrarj- incrpase of the physiologic 
function of an organ from ovenitimulalion, as is seen in the^ 
increased etecretion of niuooua in catarrhal inflammation, or it 
may be in the direction of diminution of function, as in the 
case of inability to retain urine in oyHtitis, or to tolerate light in 
retinitiii. 

B. Conslitutional Symptoms. 

The constitutional (>yuiptonis of iiiflaiimiatioa are fe\'er and 
it* attending complications. Toxic substances produced by the 
micn)bea in the inflammatory area are rapidly absorbed by the 
blood and carried throughout the system. They are highly 
pyrogenous substances, and acting on the themuc centers of 
the brain, disarrange the delicate mechanism by which the normal 
temperature of the body is nmintaineil. Whether they stimulate 
heat production or diminish heat elimination makes but little 
practical difl'ercnco — Uie result is fever. Tlie febrile condition 
IB attended by other general derangeme-nts. such as a feeling of 
prostration, cliilline^ or rigors. Tht? pulse becomes rapid. 
There is pain in the back and limbs. Thp skin becomes dry, the 
tongue coated, the bowels constipat^'d. Tliore is loss of appetit«, 
naueea, and perhaps vomiting. The urine is scant and high 
colored. Sometimes there is insonmia, and again drowancse. 
SometJioes delirium and again coma. Ijeucocytosis exists and 
is of conndereble importance as a sign. 
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Inflainmation may tenninate in one of three ways: by (1) 
rc-mlution, (2) suppuratioD, (3) gangrcoe. 

1. Resolution mpans that thp sjuiptonia gradually sulifiide, 
and the function and slrucUin- of the lisaiie will bo more or less 
perfectly restored to the nonnal condition. In other words, the 
inflammatory product* are removed, and the damage Muffcred 
by the tiasuc is repaired. Many of the leucocytes that have 
retained their vitality, return bito the circidation, either through 
the walls of a capillary or through a lyuipliatic vessel. Other 
leucocytes, embryonal cella and colored cnrj>uscles are disinte- 
grated and absorbed. Fibrin undergoes granular degeneration 
and, together with edematous fluid, is removed from tlie tissues. 
The defecui in the capillary walU are n?pain^d, the circulation is 
re-established and the part eventually shows little evidence of 
the draiim that has been enacted within its confines. Resolu- 
tion Ls the happiest termination of inHanimation, and i.s only 
possible when the irritant is withdrawn early and, as a coiwe- 
quenoe, the amount of transudation and exudation is limited. 

2 Suppuration, the »!Cond of the tliroe tenniiiations of inflam- 
mation, cannot be described at this point without anticipating 
future iecturua. It may be said, Ijowevcr, to consist in the death 
of the leucocytes and embryonal cells and their transformation 
into pus corpuscles, the liquefaction of the fibrin and the conver- 
Mon of it, together with the fluid transudate, into pus serum, and 
tlie conibirmlion of the two into a substance known an pus. 
When suppuration takes place and pus is formetl, there is exten- 
svc destruction of the prc-exiwtiiiK cells of thi; inflamed tissue. 
A defect is created which requires considerable time to be repaired 
and the result is the formation of a scar or cicatrix. 

3. (langrene is the third and most di.'uistrous termination that 
may follow inllammalion. It means death of the tissue and 
is usually indicative of infection of great virulency in tissue of 
bwered vitaUty. Death of cells that compose the part is due 
either to pressure or poison or bt)th combined. If the tissue is 
uuyieldiug and the exudati? and transudale ubmidaut, the pre»- 
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sure may be ^iifHcient to Atop the circulation, and blood qo longer 
coiiveyUig uutrilion, the ctllsdie of starvation. Again, the toxin 
produced by the germs may be of such potencj' that the cells, 
bathed in fluid saturated with th« poison, may die of toxemia. 
It will be noted that when gangrene takes place, it usually begins 
in tlie center of tlie iiiQaRiniatory ama, because here the cells 
have been longest subjected to pressure and first exposed to the 
action of toxins. Like suppuration, tho subject of gangrene 
will be discussed more fully later. 



THK DI.IOMOBIB OF INH^AMMATIOX. 

Usually the symptoms of inflammation are so well marked that 
there is no difficulty in making a diagnosis. In some 
hon'ever, there is the absence of one or more of the cardinal 
characteristics, and then it is important to thoroughly weigh 
those that are present. Fever varies greatly as the toxins of 
different germs act with different phlogistic power. Suppurative 
inflammation caused by infection with the micrococcus pyogenes 
aureus is not attended by so high a tcmpemturc as when produced 
by the staphylococcus or streptocoocus. Fever rises or falls 
with the increase or decrease of the infective process. Of the 
local symptonui, the one of greatest diagnostic importance ia the 
increased heat in the part. A local rise in the temperature ia 
more indicative of inflammation tliau a general elevation, m"" 
the latter may be due to many causes, while the former, if per- 
manent, is strongly suggestive of inflammation. Id doubtful 
caaes the use of a surface thermometer will often differentiate , 
between an inflammatory mass and a nudignant growth. 

TUG FSOONOSIS OF INFLAUMATIOK. 

'Dte prognosis in a given case of inflammation is based upon: 

1. The Character of the Cause. As illustrative, it is merely^ 
necessary to recall the well-known facts that infection with cei 
tain species of microorganisms such as the gnnococcus, does noti 
often cause death, while infection with others such as the bocQlus] 
tetanus or anthrax is commonly fatal. 



2. The Anatomvxil TisBue Involved. Infection of certain anji- 
lomical tissuo^ i^ more dangerous thfin the inoculation of otKer 
localitie.H with the same germ. For instance infliuiiniation of the 
vocal cords would be more likely to cause death from asphyxia 
than inBammation of the tonsild. InHamniation within the 
cranium would be attended by more hazard from pressure on the 
brain than a similar amount of extra-craniitl disease, 

3 The General Condition o} the Patient. The strength, health 
and age of the patient have an important bearing on the reBull of 
ibc inflanmiatorv' process. Young children and the aged, bear 
inflammatory disease poorly ax compared to persons of middle 
life, and those broken down from disease or dissipation do not 
offer the same rfsistaiim as do indi\'iduals in robust health. 

4. Accessibility oj the Disease to Surgical Treatmeytt. Suppura- 
tive inflammation of the skin can readily be reached and is there- 
fore not as serious as suppurative inflammation in the appendix, 
and an abscess on the scalp is obviously not atten<lecl by the 
same danger as one located in the brain. 



LECTURE XI. 

vauieties'of inflammation — clabsihcation. (a) Br cause" 
MicitOBic — (b) by drgkee:: acijte, sub-aclte, chboxio— 
Cc) BY PRODUCT: transudate, exudate— (d) bt tissue: 

VASCUI.AR, NON-VASCULAR. 

WTiile all inflatnmatory processes present the same patbolof^c 
chaQgps njid Uic same syitiptointitic results as described, the 
procpsa in a given case may be so tnodified by tlje character of i 
cause, by the acutciiess or chroiiicity of the attack, by the prod-^ 
uct which results, and by the variety of tissue primarily affected, 
that majiy tyjiea may be- distinguished. 

A. According lo Cauge, 
The first ami most apparent division of the dififerenl tj-pes of 

inflammation is based on the cliaracter of the cause. Thus the 
genn of euppurution will produce suppurative iuflaiiiniation; 
the germ of erj-sipelas will produce erysipelatous inflammation; 
the genn of tuberculosis will produce tuberculous iiiQummalion, 
etc. 

B. According to Degree. 
The second diviraon is based on the rapidity with which the 

infiammatorj- process develops. If rapid in development andj 
course, it is designated "acute inRammation ,•" if slow, "sub-flcutel 
inSamnaation ;" and if even more tardy, " chronic tiiQartmuitian." 
The three types may be due to a modified intensity in action of 
tJjc same cause or to a difference in n'sislanpe on the part of the 
Bame tissues. The difTerence is merely one of degree, and it is 
often impossible to say in a given cast! whether a patient has an 
acute, sub-aCTite or chronic proeess. When we contrast the 
extremea, however, there is a distinct symptomatic and pathologic^ 
difference. Acute inflammatory processes are caused by gernia 
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of great %'irulence acting on tis.sue of low vitality; the symptoms 
(itfvi'lop rapidly and charaftt-rislically, and tlio cuudition soon 
reaclK's one of its three possible terminntJons, nameJy, resolution, 
Buppuralion, or gangn'ue. Chronic inflammatory processes are 
caused by the action of germs of attenuated power on tissue of 
good rejiistance; the symptoms develop slowly, frequently some 
of them are inconspicuous or absent, anfl the prncess is more 
or less abiding. The most distinctive diflerence between acute 
and chronic inflammation, however, is in the source of the new 
ceUs which form the inflammatory exudate. 

In acute inflammation, the virulence of the toxins elaborated 
by iht' mien)bic cause, produces extensive alteration in the 
capillar>' walls and there is the emigration of immeJise numbers of 
leucocytes. Tlie formative cells in the perivascular structure 
are killed and no embr>'onal cells are formed. Therefore in acute 
iliflammation practically all of the exudate consists in the leuco- 
cytes that haveescaped from the vessels. In sub-acute inflamma- 
tion, a condition midway between acute inflammation and 
chronic inflammation, the poisi^n is of sufficient int«n.sity to 
cause some alteration in the cnpillary wall and to permit the 
escape of a moderate number of leucocytes. It is not sufficiently 
potent to kill all the formative cells and some are stimulated to 
incpcaaed proliferation. Tlierefore in sub-acute inflammation, 
Ibe exudati^ consists of cells derived both from emigrated leuco- 
cytes and from embrj-onal or granulation ti^ue. 

In chronic inflairuiiatioti the toxins do not markedly increase 
the porosity of the capillary walls and but few of the histologic 
elementfi of the blood escape. Tlie poisons act principally upon 
the formative cells. They are not sufficiently powerful to kill 
them but are sufficiently irritating to stimulate them, and as a 
result there is rapid proliferation. Therefore in chronic inflam- 
mation nearly all of the exudate consistjj of newly formi^d embry- 
onal oells. 

Chronic inflammation frequently n!sult8 in the protluction of 
an accumulation of embryonal cells, the deposit being technically 
flpokcn of as a "granuloma." This is oaix-cially true in chronic 
inflammation of syphilitic, tuberculous or actinomycotic origin. 
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Often the de^'eInplnent of granulomitta are so insidious and Uw 
lucsl tiymptoms of inflammatjon am so iDconspicuoiis tbat Uie 
swellings are nii»ta.ken for tumors. Mioroecopic examination 
will show, howfVttr, the cliaractoriittic appoamnees of infJamma- 
tion and will demonstrate that the peeudo-tutnor is formed of 
elements derived from the proliferation of the fonnative cells 
of the part under stimulation of attenuated toxias, the result 
of microbic infection. If a granuloma bo nmtaken for a tumor 
and carelessly incised there is likely to follow secoudarj- infection 
with pyo^uic! or^mijims and disastrous results to the patient. 
The proper treatment of gn"i"Ioinata conasts in an effort to 
eliminate or reiider hamdci!^ the primary microbic cause by 
non-operative treatment. The feeble embryonal cells should not 
be exposed by an incision to tJie danger of secondary infection 
unless the surgeon feels reasonably certain that by an operation 
he can completely remove the entire inflanunatory dejxjsit. 

C. Accxfrding to Froducls. 

A third classification of the different types of inflanunation a 
baaed on tlie protluct or reHulte produced in the tissues involved. 
Thus, inHammatory action is sometimes followed by saturation 
of tiie tissues with fluid, again by inGltratJon witJi cells, again by 
pigmentation wMh blood, again by the formation of pus, and 
linally by death of the part. 

1 . Transiulative Inflammatitm is that type of inflnnimation in 
which transudation, or the escape of the fluid clement of the 
blood from the \'e8sels, is greatly in excess of exudation or the 
escape of the corpuscular elements of the blood. This condition 
usually occurs when the tissues infected are elastic and distensible 
and do not afford mechanical support to the vessel walls or offer 
resistance to the percolation of fluid between their fibers. In 
transudative inflammation there is rapid swelling, the overl>TDg 
skin becomes thick and glazed and the edematous part becomes 
"doughy" to the touch and pits on pressure. 

2, Exudative Injiammation is that type in which exudation 
or the escape of the corpuscular elements of the blood is in excess 
of the transudation or escape of the fluid element. This is most 
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often noted in the compact type of soft Uasiie, and is genonilly 
indicative of an acute well localiwfl inflammatory action such 
OK follows infection with the Rtaphylococci uf suppuration. In 
exudative inflnninuit ion swelling is not great . but the part becomes 
"brawny" and upon paipatinii a "eake-Uke" masa can be felt 
which is sometimes so sharply defined as to feel like a foreign 
body. 

3. Hemonhagic injUiinmation is that type in which the red 
blood corpuscles are present in the tissue or in the discharge, 
in sufficient numbers to give them a reddish tinge. In every 
case of inflammation a few colored corpuscles escape from the 
vessels, but it is only under exceptional conditions that their 
pre^noe can be detetited witliout the use of the miseroscope. 
When the red blood cells escape sufficiently to cause the case to 
be clas^ficd as hemorrhagic inflaitiniation it is indicative either 
of infection of the part with germs of great virulence or else of 
local or constitutional weakness on the part of the patient from 
age, debilitating disease, or organic affections of the heart, liver 
or kidneys, 

4. Suppuratine Inflammation is that type in which the exu- 
date and transudate become converted into pus. Owing to the 
specific action of pyogenic germs, the escaped leucocyte, or the 
newly formed embryonal cell, is transformed into pus corpuscles 
and the transudate, fluid or coagulated, changed to pus aenim. 
Often in acute inflammation the infection is primarily nith pus 
genns, but sometimes in chronic inflammation the infection with 
P3rogenic organisms is secondary. As an illustration of the latter 
may be cited a granuloma protlueed by the bacillus of tubercu- 
losds, whicli after months of apparent inactivity suddenly 
becomes the seat of acute suppurative changes due to secondary 
infection of the deposit, of embryonal cells with pyogenic cocci. 

6. Gangrenous Inflammation is a result of the inflammatory 
process in which there is death of the part. This condition may 
be due either to the intensity of the poison elaborated, or to the 
arrest of the circulation from pressure on the blooil vessels. It is 
the most malign.int type of inflammation and is usually seen in 
vcrj- acute infection of soft structures, such as in a carbuncle. 
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or may sometimes follow infection of unyielding structures 
tike bone, as in the ca^e of osteomyelitis. 

D. According to Ote Variety of Tissue Affected. 

The fourth and last general head under which the types of_ 
inflammation are cbutnified ia baaed on tJie variety of tia 
primarily affected. Tissues may be divided into vascular ti 
or those rnntaining blood vessels, and non-vaacular tissues, or' 
those coiilaiuuig no or very few blood vessels and are dependent 
for nutrition upon plaamic streaniei. Under vascular tissues 
conadcr the following: 

1. parenchymatous Inflammation is that t>-peof iuflanunattm 
in which the parenchyma or essential functionating structure of 
an organ is primarily involved. Sometimes tliis results from the 
direct infection of the cells of the organ, but usually the germs are 
conveyed to the part througli tlie circulation and effect localixa- 
tion by reason of lowered vitality owing to functional derange- 
ment. The celb after infection undergo cloudy swelling and later 
coagulation necrosis. Illuatrations of this type of inSammatioaj 
are parenchymatous nephritis, an<l parenchymatous hepatiti^I 
condilionfl treated more often by the physician than the surgeon. 

2. Interstitial Inflammation is that type in which the stroma 
or connective tissue frame-work of an organ is primarily involved. 
Inflaitunation of the connective tissue of an organ results in ck 
tricial contraction and a consequent diminution of the blood 
supply. As a result the organ becomes Einaller, harder and uodu- 
lar. Examples include iotersUtial oephritis, interstitial hepa- 
tdtds, etc. Practically the distinction between parenchymatous 
and interstitial inflammation is not of great importance sinoej 
sooner or later, infection of one of these elements will by ext 
involve the other. 

3. Serous Inflammation is that in which serous surfaees, suc^'' 
as the peritoneiun, pletu-a, meninges, or s\'nc>vial membranes, are 
involv'ed. The peculiar characteristics of this type are that the 
inflammation tejids to n^muiu superficial, that it spreads in 
peripheral direction, and that the inflammatory exudates anc 
transudates are poured out on the free surface and retained in 
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the cavity enclosed by the membrane. When mflamination 
involves, for example, the peritoneum it, may be attended by 
exa-»;ivc tra&«udatioii imd the abdominal cavity become di^ 
tended with fiuid, or it may be attended by excesRive exudation 
with the formation of numeroua adhesions between the viscera 
and adjacent stnictiires; or it may terminate by the conversion 
of the inSammatory product into pus through primary or second- 
ary infection with pyogenic organisms. This explaintt the pro- 
duction of the three most common lyiJts of peritonitis, namely: 
seroim, adhesive and suppurative. 

4. Mucous Inflammaiicm is that in which mucous surfaces, 
eudi as the lining of the respiratory passages, the alimejitary 
canal and the gcni to-urinary tract, are involved. This type of 
inflammation possesses the same characteristics noted as pecu- 
liar to inflammation of serous surfaces with the exception of the 
last, namely, retention of inflammatory product in a pre-formed 
cavity. As all mucous spaces have normal outh'its the inflam- 
matory* products are not usually retained but escape along with 
natural secretions or excretions. 

The flrst effect of inflammation on mucosa is to increase its 
phymologicAl function, manifested by an increased secretion of 
mucus, as is seen in the early stages of coryza, ejiteritis or cystitis. 
If the process stops here it is called catarrhal inflammation. If, 
however, there is infection with pus germs result' ng in muco- 
punilent discharge, the process is called suppurative inflaouim- 
tion. If owing to desquamation of superficial cells there is 
the outpouring of lymph, which by coagulating and entangling 
cellular debris forms an artiflcial membrane on the surface, it is 
called croupoas or membranous inflammation. 

Having considered the types of inflammation seen in vascular 
tissue we finally come to consider inflammation as it occurs in 
non-vascular tissue — say the coniea. It has been stated that 
the essential features of inflfimmation consist in the changes that 
occur in the circulation and blood vessels. Hence, if this be 
really true, the student will at fii'st wonder how tissues nonnally 
DOD-vascular can present tiie phenonipjia of inflammation. It 
will, however, be seen that the absence of blood vessels in certain 
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tissues and the ability of these tissues to undergo inflammatory 
changes proves the truth of the proposition. For non-vascular 
tissues do not present the pathologic changes or the local symp- 
toms of inflammation until they have undergone vascularization. 
When the cornea is mfected there is dilatation of the circle of 
blood vessels which surround it and from these vessels escapes a 
certain amount of fluid and cells which render the cornea opaque. 
Soon new blood vessels can be seen growing from the pre-existing 
vessels into the previously non-vascular structure. Hie cornea 
becomes "blood-shot" or more strictly speaking penetrated 
with blood vessels. When vascularization is complete, all the 
characteristic changes of inflammation may be observed. When 
the process terminates, the blood vessels disappear. If there is 
resolution there is restoration of normal translucence. If there 
is suppuration there is sul^titution of a cicatrix for corneal cells 
and permanent impairment of vision. 



LECTURE XII. 

TBEATMRNT OF INFLAMMATION — ANTI8KPTIC VER8t'8 ANTIPHLO^ 
GlSriC METHODS— FROPllYL-^CnC -VND Ct'IUTIVE TREATMENT 
— LOCAL AND CONSTITITIONAI. MEASURES KMPt.OYKIJ, WITH 
THEIR INDICATIONS .OJD PRACTICAL APPLICATION. • 



As long as the pUlogiatic theory was accepted, Uiflanmiatiou 
was thought to be due to an increased combustion in the tissues, 
and was Irtated by tleplt-ting measures, such lu; slarvatioii, pur- 
gation, bleeding and the application of leeches, blisters, cups and 
CAUstics. The antiphlogistic treatment of inOanimation lum 
now giwn place to the antiseptic, and we no longer strive solely 
to combat the resiJts but endeavor to remove the cause. The 
prophylactic treatment of inflammation by the use of aseptic 
and antiseptic measures has made possible the achievements of 
modem surgery. Inflammation which was once vmiversally 
piVM'nt in all woumls is now prevented by disinfccling acL'idental 
wounds and by avoiding the infection of operative wounds. 
Despite the universal acceptance of modem surgical technique, 
cases of inflammation still dt^velop, due either to failure to see 
t}ie patient early enough or to some defect in the application of 
recognized principles, hence the necessity of the study of its 
treatment. 

LOCAL TREATMENT. 

The local treatment of inflammation ctinsists in the application 

of remedies to the infUinied area for the purpose of relieving symp- 

jms, such as pain and swelling, and al-so of correcting the 

^abnonnal condition of the circulation and favormg termination 

t^ resolution. These measures will be discussed under different 

beads. 

1. Bleeding. The withdrawal of a large quantity of blood 
_.from the general circulation, or venesection, once the sheet 
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anchor of the anliphlogistics, has been almost abandonee], as it 
Is now recognized that it not only impaim the patieal's rosigtanoe 
but also iucreast's the local congeBtion by diminishing the m a 
tergo of the systemic circulation. Scarification, with the direct 
abstraction of blood from the inflamed area, however, does great 
good and should be more frequently resortcfl to tluui is tlic prac- 
tice of the majority of surgeons. Local blood-letting imloada 
the dilated and engorged capillaries and favors the contraction 
of the vessel* and the re-cstablidhmcct of the normal circulation. 
It removes from the tiasues a large number of bacteria and 
climiunU-s toxic products which would othenvise be abeorbed. 
Finally it relieves tension, thus lessening pain and often averts 
the danger of gangrene. The best way to accomplish the above 
H'sults is to disinfect the inflamed area and tJjen make numerous 
short incisions, the cuts being arranged in parallel lines, those in 
one line overlapping those in the adjacent line. The 0ow of blood 
resulting will usually be copious. If necessary, however, it can 
by increased by immersing the part in warm sterilized water, or 
be covering it with a moist antiseptic dressing. The subsequent 
management of the scarified part should be on general surgical 
principles. 

2. Counts Jmtants. Tlie scton and moxa one* in common 
use have Ix-cn eomplctely abandoned. The blister, cauterj- and 
iodine preparations are rarely used by the surgeon, althou^ 
tliey are still extcn.sively employed by the phy.sician. Coimter- 
irritants applied directly over an inflamed area do not act as de- 
rivatives but as irritants, increasing the coiigeation of the already 
turgescent blood vessels. If employed at all they should be 
applied to tissues near by,butnotcontinuou8 with thoae primarily 
diseased. In cases where time is aU that is necea.sarj' to effect a 
cure, or in certain chronic conditions, when in the opinion of the 
«urgcon the patient is not in a condition for the application of 
radical and efficient measures, the judicious painting about the 
affected part with tincture of iodine will serve the useful pur- 
pose of keeping the patient from faUing into the care of another 
practitioner. 

3. Compression. Gentle, uniform but efficient pressure is a 
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valuable method of trejitmont both in the early and late stages 
of inflauunatton. In acute c-asen it reatrainH the tendency to 
excessive swelling and prevents the coUection of serous or bloody 
di»!clmrge8 between the lipa of the wound. In chronic cases 
it ]» one of the beat remedies we have to promote absorption and 
hasten resolution. Compression haa to be carefully and properly 
employed, espcdally in the early stages, as sloughing or complete 
gangrene may result from interference with the circulation. It 
must be remembered that while compression may not be too 
great at the time it in applied, it may become so later a.^ a result 
of swelling. Compression may be maile in an acute case by cnvcl- 
Ofnng the part in voluminous folds of cotton and utilizing its 
renliency by bandaging it tightly with an unyielding binder. 
Or it may be secured in a chronic case by applying a gauze, 
flannel or clastic bandage, or by strapping it with adhesive 
plaster. 

4. Cold. The sensation of heat imparted by inflammation to 
both patient and attendant naturally suggests for the treatment 
the application of cooling remedies. Cold act*; beneficially by 
causing contraction of the dilated blood vessels and t/i a certain 
degree by inhibiting the growth of bacteria. It does harm by 
reducing the vitality of the part. Cold should be employed, 
therefore, in the early stages of inflammation when tiicre is 
hyperemia and congestion, and it should not be used in the late 
stages when there is stasis and threatened gangrene. Cold may 
be applied either in the wet or dry form. The wet form consists 
in the constant irrigation of the part with cold solutions, or the 
application to the part of drej<sings wrung from ice water, or 
bAthing the affected area nith evaporating lotions wluch have a 
refrigerant effect. The popular reputations of tincture of arnica, 
fluid extract of witeh hazel and ^irits of camphor are not due to 

ay specific medical virtue but to the fact that they all contain 
'alcohol, hence evaporate rapidly and produce cold. Dry cold 
is applied by means of bottles, bags and bladders filled with water 
and ice; occasionally by coils of rubber tubing through which 
cold fluids circulate. Tn using dry cold care should be taken 
to prevent freezing the skin. 
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5. Heat The local application of heat at certain periods 
inflammation gives nioru ivlit-f and dot^s more good llian uny utber 
single agent. Heat acts by soothing the sensory nerves, thus 
diminishing paiu; by drawing blood to the surfaw. thus acting 
as a derivative; by favoring the formation of collateral circula- 
ticHi, thus relieving i^taHis; and by litiuefying exudation, and 
hastening either its absorption or conversion into pus. Heat, 
like cold, may be emidoycd either m the moist or dry form. The 
application of moist heat is usually in the form of poultices. 
These are composed of a great variety of materialt;, var>Tiig(rom 
hops, linseed meal and bread and milk to chicken entraiU and 
fresh cow dung. The only virtue of a ()oultice is heal and 
moisture, and it is unnecessary to secure these with tilth and 
microbic infection. Moist Iieat can be most satisfactorily and 
effectively applied by soaking a thick hiyer of cotton in a hot 
antiseptic solution, stjueezing it moderately dry, applying it to 
the part and covering it witli .some impervious material, such as 
oil silk or nibber tissue. Owing to the danger of absorption, 
the antiseptic should not Ix- cailwlic acid or bichloriile of mercury, 
but some non-toxic drug such as boric acid, acetate of aluminum 
or, best of all, chloral hydrate. Dry heat is applied in the form 
of hot water bags, hot salt bags, beer bottles filled with water, 
or flat irons, stove-lids, bricks, etc., heated and wrapjxKl in flannel. 
■ITm! frequent occurrence of bums even in our l>est hospitals, 
makes it necessary to warn against this danger. 

6. Elevation. Considerable l^enefit will result if it is found 
practicable to keep the inflamed part elevated. Elevation favors 
tbc return of venous blood from the part and edematous fluids 
in obedience to the law of gravity are drawn from the inflamed 
area, thus tliminishing tension and relieving pain. A patient 
with an inflamed finger soon learns that a dependent position 
of the hand increases the swelling and pain, and instinctively 
carries the affected member in an elevated position. TTiis 
knowledge should be borne in mind by tiie surgeon and put to 
practical use. 

7. Physiological Raal. It is important in the treatment of 
inflanunation to give the part aa far as po««sible mechanical and 
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functional rest. The mere muscular effort necessary to keep the 
body erect maken the heart bt'at fifteen times a minute more 
than it does when the body is recumbent and reiaxetl, hence it \a 
frequently advisable to confine the patient U) bed in order to 
diminish the amount of blood going to the inflamed part. Vmiic- 
tional activity of an organ increases its blooti supply, hence as 
fara» compatible with the life of the individual, the part sliould 
be given rest. In arthritis the joint should be immobilized by a 
splint; in severe gastritis food should be administered solely 
through the rectum ; in retinitis light should be excluded from 
the room; in acute inflammation of the brain quiet anil freedom 
from excitement should be enforced. 

8. Parenchymatous Injection. As soon as it wa« recognized 
that inflanimation was usually due to germs it was believed that 
the condition miglit be arrested and the patient cured by the hypo- 
dermic injection of solutions containing gennicidal drugs. This 
treatment, while logical in theory, was founil almost valuclej« 
in practice. All of the efficient chemical antiseptics are poisonous 
and when used in sufficiently lat^e amount to saturate tlie tissues 
they kill not only the germs but the patient. When a reliable 
DOQ-toxic germicide is found, parenchymatous injections will 

Loccupy the foremost place anu)ng surgical resourees in the treats 
' meat of iufiammation. At present the method is jiractically 

limitefl to the treatment of carbuncle in the early stage,"* by inject- 
I ing in and around the infected area a small quantity of 3 per 

cent aqueous solution of carbolic Hc;id. 

9. Massage. Rubbing and kneading the tissues do great 
good in chronic inflammation, but cause too much pain to be 
employed in acute conditions. They exereiae a decided influence 
in restoring normal circulation, break up inflammatory deposits 
and hasten their absorption. Frequently the endermic use of 
certain drugs such as iodide of potasNum, mercury and iodoform 
may be a*lvantageously combined with massage. 

10. Local Hyperemia. Based upon the fact that the exudate 
constitutes a part of the inflammatory process as nature's means 
of combating local mfection, August Bier advocates the produc- 
tion of h>*peremia as a part of the treatment of acute and chronic 
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inflammation and suppuration. This in tlie paat has been incom- 
pletely iiccomptifiied by mcone of poultices and fomentations. 
Bier, however, advocates a difl'erent principle, namely, the pro- 
duction of passive congestion of the affected tiseues. "niis may 
be aecomplished by moderate elastir constriction placed, in the 
case of an extremity, on the proximal side of the disease in such 
a manner a» to cjiuse damming; back of the blood in the \'eoous 
radicals leading from the part; or by means of various forms of 
apparatus upon certain other parts of the body, which when 
applied, result in the formation of a vacuum like that produced 
by old-fashioned dry "cupe." The latter method is particularly 
advantageous hi that pus and sloughs may be sucked out of a 
previously opejied abscess without the dangers incident to squeez- 
ing. A hand or foot may sometimes be placed to advantage in a 
vacuum box the entrance to wluch is surrounded by a rubber 
cloth which when bandaged to the Umb prevents air from enter- 
ing so that the air of the box may be evacuated by a pump. 
The treatment by hyperemia is of value but it must be clearly 
appreciated that much depends upon its correct application. 
Constrictions must be applied with the greatest care, especially 
in case of severe inflammation where the circulation is already 
poor, for fear of endangering \'itality. A thin rubber bandage 
may be wound about tiic extn-inity well above tlie inflammator>' 
focus just lightly enough to produce wnous congestion without 
arterial obstruction. Little discomfort should be produced; 
pain should be relieved by the treatment. Indeed the treat- 
ment is applicable only to those cases in which constriction dimin- 
ishes or relieves pain. Suppuration is generally increased at first, 
after which it rapidly disappears : in other words the miL-ro-organ- 
isms are iidiibited and finally destroyed. At the present time 
theelearest indications for the treat4^mcnt by hyperemia arc fouitd 
in cases of cliroiiic inflammation wlien they are tiilierculous in 
nature. It is applicable, however, in acutfinflammatonr- processes 
either of the soft parts or of bones and joints, and when pre- 
ceded by incision and drainage, is a useful adjuvant in the 
treatment of boils, carbuncles and other acute inflammatory 
processes. 
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It 18 no«tss«ry for the surgeon to remember that whQe he 
endeavors to siilxlup inflanimation by local measures Hr muBt at 
the same time try to uiiprove the patient's general condition by 
constitutional treatment. 

1. StimiUanU. Weakness due to septic infection, whether 
it be coIUpae in acutf- casett, or exhauntion in chronicones, calls 
plainly for the ubc of an alcohohc stimulant. When the need 
is urgent, whiskey will be found the moftt reliable agent and 
should be given in suflieient dose to produce the deVired effect If 
the case be a chronic one, the palate and purse of the patient 
should be consulted, and beer, olc, porter, sherry or champagne 
sometimes mihstituted. The action of alcohol on the system is 
stili ft question of dispute by theorists but the concensus of 
opinion of practical men is that it is not only a stimulant 
but that in disease it lowers fever and lessens oxidization of 
tissue. 

2. Antipyretks. Since fever is the result of the introduction 
of phlogistic substances into the blood the logical way to reduce 
it is not by the administration of drugs, but by the use of such 
local measures as will arrest the inflamnmtory proc(!Ss. Anti- 
febrine, antipyrine, and other similar drugs will reduce tempera- 
ture if given in sufficient doses, but as a rule they should not be 
employed, since they are fuitugonistic to the patient's vitality. 
If it is found necessary to treat the result rather than the cause, 
fever should be controlled by baths and sponging with alcohol, 
which if frequently and properly used will not only retiuce the 
temperature but refresh the patient and increase the eliminative 
action of the skin. 

3- Pia-gatives. Although the routine use of purgation is no 
longer practiced there are certain conditions in which their 
proper erajjioj-ment does much good. In LnHammatory condi- 
tions when vomiting and fliarrhea indicate an effort of nature 
to eliminate poisonous substances through the alimentary canal, 
relief of the symptoms and benefit wUl result from the adminis- 
tration of di'vided doses of calouicl. In inflammation of the 
meninges and of the peritoneum brisk saline c^ithartics do imme- 
diate and decided good. 



LECTURE Xm. 

SUPPURATION — CAD8E8 — PATHOLOGY — SYMPTOMS — VARIPTT — 
DIAGNOSIS — PH0QN08I8 — TREATM ENT — PUS — COMPOaiTION — 
CLINICAL TYPES, ETC. 

Suppuration is a process by which the products of inflamma-i 
tion are converted into pus. In all caaes of inflammatiou therel 
is exudation and transudation. In suppuration there is not cmly] 
exudation and transudation, but the transformation of thestt] 
products into pus, the exudate being converted into pus corpi 
and the transudate into pus serum. 



CAUSES OF SUPrUIUTION. 

Authorities wlio claim that inflammation is always due to the 
deetmctive action of bacteria on tissue are equally insistent that 
pus can only result from the same cause, ttliile it is true that 
practically all cases of suppuration which come under Uif; obser- 
vation of the surgi'on are due to infection with pyonic microbes, 
still, it has been clearly established by many experuncot« in the 
laboratory that certain chemical irritants — such as mercury, 
turpentine, croton oil, etc. — are capable of producing pus in all 
respects similar to bacl^riftl pus, except that a micro-organism is 
present in the latter and absent in the former. Further 
competent investigators hnve pro\ed that the toxins of pyogenifl 
bacteria from whicli the organisms ihcniselves have been lenioxedl 
by filtration or sterilization produce a destnictive action on the 
leucocrtes and otlier cellular elements of the part, by which they 
are converted into pus coninscles. 

In these experiments chemical products are the source of pus 
formation. From these and other obser\'ation3 we are warranted 
in a.'werling that even in cases where actual infection ha*; been 
known to precede suppuration the pus microbes are not tJie flirect 
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and immediate causes of pus formation, but act by producing 
toxins — purely chemical bodieii — which are the eaieutial agents 
ill the process. 

In previous lectures, it has been maintained that iiiflamnmtion 
was caused by irritant*, bacterial or otherwise, and it is here 
heM for reasons that have been outlined, that suppuration is 
also caused by irritants, some of them not of microbic nature. 
Non-bacterial pus and bacterial pus, while identical in histolog- 
ical structure, differ in their clinical bcha%ior for reasons that will 
be apparent. Non-Imcterial pus is aseptic, does not produce 
suppuration when inoculated into another animal, and does not 
tend to become disseminated but remains localized in the tissues. 
This is duo to the fact that the cause of this type of suppuration 
is a non-vital agent, incapable of self-iiicrea^, and having its 
activity arrested when its chemical affinities are satisfied. Bac- 
terial pus, on the other hand, contains numerous microbes; will 
reproduce suppuration when inoculated into a second animal, 
and does not usually remain localized but tends to become dis- 
seminated. This is <lue to the fact that the cause of this type 
of mippuration is a living organism ; and that the power of the 
germs to increase in silu, accounts for its tendency to become 
progressive. As non-bacterial pus is rarely seen elsewhere than 
in the kboratory, and hence has only a scientific interest, and as 
the surgeon in his practical woric has to deal with pus resulting 
from microbic infection, we will proceed to discuss the conditions 
that predispose to this tj-pe of suppuration. 

1. Diminished Vitality oj Tixsiit. The healthy body resists 
the invasion of bacteria. The defense is wealcened or totally 
absent if the tissue is injured. Tiic most frequent cause of dimin- 
ished resistance of tissue is disease such as inflammatory processes, 
or traimiatisms, such as blows or bruises. A niild type of iuSarn- 
mation frequently predisposes to suppuration and a slight injury 
often results in suppurative disease. 

2. A naiomic Structure o} the Part. Pyogenic germs are almost 
constantly present in limited number in the circulating blood. 
Unless fhey become localized, they produce no trouble. The 
anatomic structure of certain parts of tlie body makes these vul- 
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nerable points for the action of organisms. As illtistnitions 
may bo mentioned tlie lymph notles and the juncture of tbc shaft 
and the extremity of the long bones. 

3. The Condition of the Blood. The life and vitality of the 
tissues of the body are directly (fependent upon the condition of 
llie blood. If this fluid is deficient in any essential element, as in 
anemia, or if it is impure from constitutional causes, as in diabetes, 
then the localization of pyogenic genus and the producUoo of 
suppuration is not only favored but is invited. 

4. The Number of Germs Introduced. The natural resistance 
of the body may be able to offer successful defense against a 
limited number of genns, but is not adequate to resist the inva- 
sion of ft large dose. Experiments show that the injection of a 
small number of a certain germ may produce no effect, while 
the injection of a krge quantity of the same culture may cause 
speedy deaUi. 

PATHOUtOT OF SUTPUBATIOS. 

When pyogenic oi^ninms effect localiaalion in tissue, tJiey 
undergo multiplication, elaborate their specific toxins, and pro- 
duce inflammation. This is atten<led by the clmngcs described 
in previous lectures; namely, ischemia, hyperemia, congestion 
and stasia, accnmpaniefl by transudation au<l exudation. In 
addition, however, there is the conversion of the inflammatoiy 
product into pus. This is accomplished by the Uqucfying or 
peptonizing action of the germs or their toxins on the exudate 
an<i transudate. The exudate or cellular element is converted 
into pus corpuscles, and the transudate or fluid element is eon- 
verted into pus scnmi. Inflammation is a battle between celK 
In suppuration the number of white blood cells throughout the 
body is actually mcreaseil by leucocytosis, and the number ot 
white blood cells in the inflamed part ia still further relatively 
increased by chemola-xis. Therefore, the number of cells in the 
part is enormously augme-nted. In the battle, if the cells are 
MCtorious, the germs are killed, and they arc removed by phago- 
cytosis. If, hon-ever, the germs are victorious, then the cella 
are killed, and their bodies compose the corputsculor e]en)ent of 
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tlie resulting pus. In the destruction of a Irviag cell and its 
conveniiou into a dejul corpuscle, there is, first, iiitoxii'ation of 
the cell with the chemical poison elaborated by the germ ; then, 
molecular disintegration of itc substance and loss of its outline; 
and finally, fragmentation of the nucleus. 

In the change of coaguhitcd lymph and of Uquor sanguinis 
iato pus serum there is liquefaction of the solid element and the 
formation of a peptone by a fennentative process which readers 
the resulting fluid incoagulable. Park writes the storj' as fol- 
lows: "The leucocytes are the defending aniiy, the vcsa-ls it« 
lines of communication, the leucocytes being in effect the stand- 
ing army maintained by everj' composite organism, ftlicu this 
body is invaded by bacteria or other irritants, information of 
the invajtion is telegraphed by means of the vaso-motor nerves, 
and the leucocytes are pushed to the front, reinforcements being 
rapidly furnished so that the standing army of white corpuaclea 
may be increased to thirty or forty times the normal stamlard. 
In this battle, cells die and are often eaten by their companiong. 
Frequently the slaughter is so great that the tissues become 
burdened by the dead boiiies of the soldiers in the form of pus, 
the activity of the cells being proved by the fact that their proto- 
plasm often contains bacilli in various stages of destruction. 
TTiese dead cells, like the corpses of soldiers who fall in battle, 
later become hurtful to the organism which, during their lives, 
it waj* their duty to protect for they are fertile sources of sep- 
ticemia and pyemia." 

DESCRIPTION OP PUB. 

Pus is the liquefied material which forms as the result of sup- 
purative inflammation. In inflammation due to infection with 
pyogenic oiganism«, the continued and mcreasing action of the 
irritant causes the escape of an excessive aniouu! of exu<late, 
the pol>Tnorpho-nuclear leucocyte being the principal element. 
TTie action of the toxins present in the tis-tue converts th<' leuco- 
cytes into pus corpuscles, causes degeneration of the fixed tissue 
elements and leads to liquefaction of the inter-cellular substance, 
until finally the whole area undergoes necrosis. Senn described 



114 



PR1XCIPLK9 or 8UBGERT. 



pus OS deftd or dying tissue composed of cells with a Buitl intcN 
cellular sulwtaiice. Pyogenic gpruis when grown on beef gelatine 
cause liquefaction of the culture medium by virtue of their pep- 
tontiing action clue to the liberation of a ferment. It is in oonne- 
quence of the same peptonizing action that the inflammatory 
productfi are converted into a fluid or pus. 

Pus is a yellowish white substance, the consistency of cream. 
It is usually odorletts and baa an alkaline or faintly acid reaction. 
Its specific gravity is about 1032. ft is composed essentially 
of two elements, the fluid portion and the cellular portioa. 

(1) Tfut Fluid Portion of Fu»,or Liquor Puria, is derived either 
from the blood serum or from the liquefied inter-cellular subetance 
of the tissue. It is a transparent, pale greenish fluid and contains 
soluble compounds, the result of the inflammatory prooesB, sudi 
as peptones, toxins, etc. 

(2) The Cellular Portion of Pus, or Pus Coryusdes, are derived 
from two sources, viz: from the emigrated leucocytes and from 
the embr>'onal cells of the inflamed area. Pus corpuscles are 
therefore the bodies of dead cells. They arc usually round, but 
sometimes are fantastic in shape. They are composed of granu- 
lar protoplasm and contain apparently sometimes as many as 
fifteen or twenty nuclei, due to disintegration of the protoplasm 
and nucleus of the cell. If subjected to the action of acetic 
acid, pus corpuscles become clear anrl show their fragmented 
nuclei more plainly. If placed in water, they become larger 
and swollen from absorption of fluid. If treated with liquor . 
potassa, they are dissolved and changed into a gelatinous mass. 



CLINICAI, VARIKTIE8 OF PUS. 

1. Laudable pus is thiclc cre.aniy pus, without odor or irritat 
properties and soon disappears leaving healtliy granulations. 

2. Saniou3 pus is piis mixed with blood. It is usually irrita- 
ting an<i ia indicative of a serious type of infection. 

3. Ichorous pus is pus unde^gomg decomposition. The pus 
cells are few in number and the fluid is thin and acrid. 

4. Fetid pus is pus that sttuks. It Is due to a special pyo- 
genic germ and is usually found in the region of the anus and 



VAREBnES OF 8XTPPURATI0N. 



115 



genitalia and in abscesaes about the appendix or some other por- 
tion of the alimentary tract, the kidneys or from tlie middle ear. 

5. Chromatic put has a brilliant color. Sometimes it is blue, 
sometimes red, the hue being diagnostic in each instance of 
infection with a certain organism. 

6. Serous pua is mixed with scrum. Its presence indicates 
the infection of a iscrous cavity. 

7. Muccus pw 18 pus mixed with mucus. Its presence 
indicates infection of mucous mpmbrauo, 

S. iTigpiasaied pus is pus which has become encapsulated, the 
pyogenic genns extermiaated and the fluid element removed by 
absorption. 

SYMPTOMS OF StTPPtniATIOlf. 

The symptoms of suppuration vary so greatly with the locality 
infected and the variety of the pyoKenic organisms introduced 
that the subject cannot be satisfactorily discussed in general 
terms, but must be taken up in detail in succeeding lectures 
under the different structures of the body and the different types 
of pus-producing germs. It may be broadly stated, however, 
that the constitutional symptoms consist of fever usually pre- 
coded by sensations of chilliness or an actual rigor. The local 
symptoms commonly embrace swelling of the part which becomes 
tenae and brawny and is colored by a cruiison blush. Pain is 
acute and throbbing, and the part is hot. As pus approache-s 
the surface, the tissues near the center of the inflamed area 
become softer and finally fluctuation may be demonstrated. 
The pressure on Uie overlying skin causes it to become thin and 
white, and "pointing" is said to have occurred. Finally, there 
is rupture, and spontaneous escape of the pent-up pus. Wlien 
this oocuiB, all symptoms at once be^ to subside. 

VARIETIES OF SUPPDRATION. 



Suppuration is divided into acute, sub-acute and chronic 
suppuration, according to tlic time required for the process to 
convert iuSammatory products into pus. 
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1. AciOe Suppuration is caused by germs of great -virulence 
introduced in large numbers. The symptoms come on :«linrp!>' 
and the process reftchea its climax quickly. In this type, the 
pus corpuscles are derived exclusively from the leucocytes, aa 
there is not time for embryonal cells to develop. 

2. Swfr-ofMte Suppuration m caused by iufection with germs 
of less qualitative or quantitative power than the above. The 
symptoms develop more slowly and hisl for a longer time. In 
tiiis type, pus corpuscles are derived from both leucocytea and 
embryonal cdla, a* both constitute an clement in tlie exudate. 

3. Chronu: Suppuration is caused by infection with genus of 
mild or attenuated viruleuoy. The symptoms develop slowly 
and are persistent. In this type, the pus corpuscles are formed 
almost exclumvely from embryonal cells of granulation tissue 



&UON06I8 OF SUPPURATION. 

The diagnosis of suppuration is easy when the location of thej 
infiamed area is such as to render the local symptoms obvious. 
When the process is deep seated, the diagno«s is often difficult 
and can sometinies only be made by a careful study of the teni- 
perature chart, a count of the white blood cells to determine the 
presence or absence of leucocytosls, and occasionally by the use 
of the aspirator. 

PBOONOHIS OV SUPPUKATIOK. 

The prognosis of suppuration depends upon many fac^ 
such as the character of infection, the location of the process, the 
general condition of the patient, llie ability of the surgeon, and 
the facilities at hand in the nature of instruments, dresdngs, 
asKstants, etc. 

TREATMENT OF SUPPURATION. 

The reasons given tinder a previous heading make it imposn'^ 
ble to discuss the treatment of suppuration, whatever its form^ 
or wherever it occurs, in general terms. The type and loca- 
tion so modify the indications that they must be taken up later 
in detail. Here all that can be said is that in every ca«e of 
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suppuration the following practice may be followed with advan- 
tage: 

1. Incision, early and free, to relieve tension and prevent 
fuiliier extenaion. 

2. Irrigation, to mechanically remove offending material and 
prewnt absorption. 

3. Disinfection, to destroy accessible micro-organisms, to 
limit further destruction and to prevent the danger of subsequent 
putrefaction. 

4. Drainage, to remove either by gravity, suction or capillar- 
ity the pus that forms after evacuation and before complete steril- 
ization. 

5. Hyperemia of the passive variety according to the tech- 
nique of Bier as previously described is useful as a supplemental 
measure. 



XIV. 



ABSCK8S — ACDTE AND CHRONIC — ETIOLOGr, PATROWOT, DIAaNO- 
818, PR0QN0S18 AND TREATMENT— PHLEGMONOUS INFLASIMA- 
TION WITH 8UPPUBATION— VARIETIES, CAUSES, PATHOUJGT, 
SYMPTOMfi, DUONOSIS, I'ROGNOSIS, TREATMENT. 

From the standpoint of the practical surppon suppuratiw 
procrsaes may be roughly divided into two classes, those that 
tend to remain local, or abeccsfici!, and those that tend to spread, 
or phlegmonous inflammation. 

Abscess. An absci^B may be defined as a circumscribed coflw- 
tion of pus in tissue. An accumulation of pus in a prefonned 
space is not an abscess, and to impress this distinction such cases 
are designated by the term jnj<h, to which is added the anatom- 
ical name of the locality involved. For example, pua in the pleura 
is called pyo-thorax; pus in the pericardium, pyo-pericardiiun; 
pus in the Fallopian luljcs, pyo-salpinx; pua in the kidney, pyo- 
nephritis, etc. The characteristic tendency of suppuration is 
towards cxtctmion and the involvement of adjacent tissue. 
Whpji the process is limited and an abscessresultSjit is proofof the 
action of nature's pro1*etive influence. Any doubt of tJiis 
benign view of abscess formation will be satisfied when we pass 
to the description of the practically unresisted activity of germ 
life as seen in phlegmonous inflammation. Abscesses are divided 
for study into acute or hot abscess, and chronic or cold abscess. 

An Acule Abscess is a circimiscribed collection of pus which is 
rapid in its development and attended by well marked local and 
constitutional symptoms. 

The Predisposing Causes are the Bome as those of suppuration. 
Broadly speaking they are conditions which lower the vitality 
of tissue. They may be classified as, first, local injuries — such 
as contusions or sprains so iusignificajit as to pass unnoticed, 




except by Qie ever watchful microbe — and, second, general 
debility — from age, starvation, intemperance, anemia and numer- 
ous otlt«r factors. Botb act by disarranging the nicely adjusted 
balance existing between inunmiity and predisposition to 
infection. 

The Exciting Cause is the germ of suppuration. Usually the 
etaphylococcwi will be found in the pus, the streptococcus being 
generally associated with a more progressive type of infection. 
Vet all the bacteria designated as pyogenic and some of thoM 
oommonly classed as non-pyogenic, singly or combined, may be 

ElDspODsible for the production of an abscess. The microbe 
sometimes eJiters the tissue directly by means of an infection 
atrium, or again, indirectly by means of the circulation. 
Pathology. As soon as the germs effect entrance and undeigo 
localization th y rapidly multiply, elaborate toxins and produce 
inflammation. This is attended by the characteristic changes 
in the histologic elements of the part described in a previous 
lecture under hj'percmia, congestion and status. Emigrated 
leucocytes and newly formed embryonal cells pack the spaces 
between pre-existing tissue elements, and Iransudated sejnim 
adds to the tension of the part. The circulation is impaired and 
necroas results from poison and pressure. The cellular el(>ments 
in the part are converted into pu.'< corpuscles and the hbrin and 
intercellular substances are hquched by the peptonizing action 
of the toxins and changed to pus serum. The result is the 
formation of pus. While these changes are taking place in the 
ceJiter of the inflamed area, the outer zones are in a condition of 
hyperemia and the formative ccJls are in a state of active pro- 
liferation. The leucocytes beyond the area of infection are not 
conTf-erled into pus cells, and iht-y, together with the newly 
formed cells, form a wall beyond which the infection does not pass. 
Clinically we recognize this ao-callcd abscess wall by its induration 
or hardness. Intermediate betweeJi the center of necrosis and 
Uqucfaction on the one hand anil the wall of aseptic infiltration 
on the other, there lies a sione of varying appearance. Near 
ic center there is found necrotic tissue, rich in leucocytes; 
!XterTial to this exudative fluids and numerous leucocytes: 
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beyond this, proliferating 6xed connecti^'e tissue cells entangled 
in fibrin, and fiimlly a gradual shading off into the iivall already 
doscribed. 

The old authorities believed that the abscess wall secreted the 
pus it circumscribed and called it the pyogenic membrane. It is 
hnped that it has been iimde plain to the student that it is not a 
pus producing membrane, but n pus retaining iMrrier. It is the 
result of the conservative effort of the system to protect itsdf 
from the further advance of pyogenic infection. 

An abscess tends to increase in size, and this is accomplished 
by disintegration of the inner sonc and a gradual involvement of 
new tissue by the outer circle. Infection spreads in the direction 
of least resistance, and this Ls usually toward the surface of the 
body; in other words, to the skin or mucosa. Owing to thia 
fact is due the tt-ndency of an abscess to undergo what is called 
"pointing," a fortunate provision of nature, by which poisonous 
material is given a safe exit from the system. 

When pus approaches tlie surface a red, indurated spot is noted 
on the skin. Tliis spot becomes elevated into a oone, which 
softens mitil fluctuation can bedemonstrated, and the epithelial 
covering becomes thinned by pressure until it is transjfflrent. 
Finally, ulceration cnratt-s an ot)eniiig and the contents of tbft 
abscps.s are discharged. As soon as tension is relieved there is 
a copious flow of scrum from tlic congested tissue into the ahsceju 
cavity. This results in flushing it out and favore the action of 
the protective forces, the phagocytes, the antitoxic and anti- 
bacterial Ixxlies present. WTien the infective organisms are 
destroyed or rendered inert, liquefaction and pus formation 
cease, the aljsci>ss walls collapse and reparative efforts assume the 
ascendency. 

SymptoTM. The constitutional sj*mptom8 of abscess forma- 
tion are us\ially a more or less well-marked rigor followed by a 
rise of temi)eTature. lliey \ar)' greatly in intensity and depend 
on the character of infection, the size of the abscess, the den^ty 
of OTCrlying structures and the time of its evacuation. The local 
symptoms are pain, heat, swelling, redness, tenderness and 
Quclualiui). Jf a so-mlled stitch-hole absce»i develops, the 
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paUent will, a day or two aft^r the operation, lose appetite, 
become restless, suffer with headaclic, auil complain of fcoliog 
chilly and hot by turns. There will be throbbing, lancinating or 
aching pain in the wound. There is leucocytosis and iodophilia. 
On examination there will be found redness and swelling, the part 
feels hot and is very tender to pressuit- . Soon fluctuation can 
be demonstrated, pus approaches the surface, and finally by the 
proooss of pointing an exit is given for its escape. 

Dia^osig. The diagnosis of an acut« abscess is U-toially easy. 
The history of uifection, the rigor and fever, the pain, heat and 
redness, and finally, the development of fluctuation, makes an 
unmistakable picturo. Deeply seated abscesses sometimes lack 
several of the clas.sical symptoms. Heat, redness and fluctua- 
tion may be inconspicuous, or absent, and local edema, a draw- 
ing feeling or only muscular rigidity point to the necessity of an 
exploratory incision. An aneurism, especially in the neck, has 
been mistaken for alwcess, the absence of fluctuation being con- 
sidered due to the tension of the deep fascia and the presence of 
pubatiun attributed to the transmission of the propulsive force 
of neighboring vesst-ls. Sometimes rapidly grow'mg, malignant 
tumoni simulate abscess fonimtion, the softness of the mass 
imparting the sensation of fluctuation to the palpating finger and 
the increased amoimt of blood in the part giving rise to redness 
and increase of local temperature. In all doubtful cases a white 
blood count should be made to determine if leucocytosis be 
present. The use of an a.spirator so frequently employed by 
some surgeons is to be cou<leiiined. It is not fn* from ilaiiger to 
important structures and frequently leads to false conclusions, 
owing to the needle becoming clogged and failing to evacuate the 
pus. When uncertain, and the symptoms are urgent an explora- 
tory incision should be made. This procedure is usually effected 
by making a cut half an inch in length through the skin and fascia, 
then Uiying aside the knife anil taking a pair of blunt hemostats 
and boring through the tissue in the direction of the supposed 
pus collection. If one be reached it will be recognized by the 
sudden loss of resistance and by the escape of the characteristic 
fluid along the blades of the instrument. 
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Prognosis. This is based upon the general health and vitality 
of the patient and upon the size antl location of tlic abscess. 

Treatmmt. The dictum of the old surgeons, ubi pus, Uri 
evaoM h as true today as when it was written. Ad abscess 
eltould be evacuated as soon a« it can be located. Modem 
methods enable the surgeon to do this without danger of addi- 
tional infection. Nothing is so dangerous as delay. Better 
open too aoon than too late. If the incision is nmde before pus 
actually forms, it may, by relief of tension, and removal of toxic 
fluids, prevent its development. On the other band, delay in 
affording operative relief may cause extensive injury to adja- 
cent tissue. For example, an abscess of the appenduc may rup- 
ture and cause diffuse peritonitis; a deep-seated cervical abscess 
may burrow under the fascia with disastrous conscquenoes. A 
neglected peri-rectal abscess may fill the ischio-rectal fossa, open 
both into the rectum and on the skin, and cause a fistula in ano. 

An abscess should be opened so as to perfectly empty it and 
preTOUt any reaccumulation of pus. It is rarely necessary to 
make an incision over an inch in length. If the abscess is large 
and ito location favorable it is often wise to make a counter open- 
ing to facilitate drainage. The first incision should be made at 
the point where fluctuation is greatest, i. e., where the pus is ' 
nearest the surface. After incising the skiu and fancia take a 
pair of hemoKtat« and tunnel intervening ti^ue until tack of 
resistance indicates entrance to a cavity. To make a counter 
opening, carry the closed forceps across the cavity and push it 
from within outward to an opposite point, where dependeJit 
drainage will be beet secured. Then incise the skin over the 
point of the forceps, push them through and dilate the opening 
thus made by separating the blades. To drain the cavity, place 
the end of a fenestrated rubber tube of proper size in the jaws 
of the forceps as they project through the counter opening, 
cUimp the forceiJs and draw the tube through the cavity by 
withdrawing the forceps. By this maneuver one end of the tube 
projects through cither opening and the whole width of the cavity 
is drained. Before placing the drainage, however, it is well in 
many cases to curette all necrotic tissue from the walls of the 
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alwpess with a sharp spoon, and to irrigate the cavity with some 
antiseptic solution. DressingR should be changed daily and, if 
necessary, irrigation repeated. When suppuration almost ceases 
the tube should lie removed. Rest in bed is essential in the treats 
ment of a lai:ge abscess. If the abscess be in a limb the use of a 
padded splint may be sufficient. 

A Chronic or Cold Abscess is a circumscribed collection of fluid 
which is slow in its development and often unattended by welt 
marked local or constitutional symptoms. The fluid is fre- 
quently not pus but an emulsion of broken down tissue which 
looks like puti. In this case the condition is not strictly speak- 
ing an abscess. 

Chronic inflammation, such im is produced by tuberculosis, 
actinomycosis, syphilis and similar diseases results in the forma- 
tion of a large number of embryonal or granulation a'Us. When 
aggregated together they are known as granuloraata. They have 
Ultie vitjdity imd readily undergo coagulation necrosis and di^ 
integration. The cellular elements become suspended in scnun 
from the blood and the product closely resembles pua. Since the 
infection which produces the condition is tulx;rcular, actinomy- 
cotic or syphilitic, and not pyogenic, and since the result is the 
formation of an emulsion of broken down tissue in serum, and not 
pus, the so-calk'd "cold abscess" is technically not an abscess 
at all. The siibject of chronic or cold abscess will be fully treated 
under the head of tuberculosis. It has been mentioned at 
this time to call attention to the misuse of a term which must be 
continued in deference to custom. 

Of course it must be remembered that any granuloma may 
become secondarily infected with pyogenic cocci and as a result 
be converted into a true abscess. Should this occur, the path- 
ology, s>'mplomatolugy and treatment will be the same as those 
previouidy described. 

PS\kgmonous Inflammation with Suppuration. In abscess 
formation nature aBserta its defensive jMJwer and a limiting wall 
is formed beyond which suppuration cannot go. In phlegmon- 
ous inQatnmation with suppuration, the system is imable to with- 
stand the virulency of the infection, and there is a rapidly 
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spn^fuliug InflnnmiAtion accompanied by suppuration, which 
shows no tendency to become localized. 

Graver degrees of phlegmonous infkramatjon are described 
under the names of diffuse suppurative inflamituilioD, progieanvc 
purulent infiltration, and the purulent edema of Pirogoff. These 
represent the last extremes to which virulenceof infection, coupled 
with abeyance of the resistance of the system, may carry the 
individual. They are, however, but more advanced degrees of 
diffufie phlegmonous inflammation and will be discussed as such. 

Cavse. Diffuse suppuration is especially prone to follow 
compounii fracture of bones of the extremities, and railroad and 
otlier crushing accidents attended by extensive contusOQS oikI 
laceration of the connective tissue. In such accid^its the 
tissues are not only devitalized by tJie crushing force, but often 
all foi-ms of contaminating dirt are ground into them, thus bring- 
ing into intimate association the two prime factors of suppura- 
tion — devitaliRaiion and infection. Still, such grave oonse- 
quences may follow insignificant lesions, such as a n<^cted 
wound or pvmctured injury. The germ most frequently culti- 
vult'd from liic pua of these cases is the streptococcus pyogenes, 
although often the staphylococcus pyogenes and the streptococcus 
erysipelfttus are found in conjunction with it. 

Pathology. Phlegmonous inflammation with suppuration pii> 
nrnrily affects the connective tissue and its line of extension 
follows it. As connective tissue surrounds and binds together 
all the structures which compose the extremities, the deatniclion 
of connective tissue resultjs in detachment of the skin over wide 
areas and the separation of muscles, ner\'es and vessels as if they 
had been dissected for anatomical demonstration. The marked 
and characteristic peculiarity of the process is the propensity 
of the pus to biu-row, spread and become disseminated. 

Sym^omt. If phlegmonous inflammation with suppuration { 
follows a crushing injury, usually three or four dav's elapse before 
the first evidence of the infection. The first symptom is a chill 
or succession of chills, followed by rapid pulse and high fe\'er, 
which terminates in copious sweats. Examination of the wound 
shows a sanious discharge accompanied by local redness aud a 
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rapitlly spreading edema. Death may shortly ensue. If life 
be prolonged pus formation ia inevitable. Thf constitutional 
depression is marked from the onset because pyogenic germs 
have invaded an extensive area, are reproduced with astonishing 
rapidity, and gain access to the general circulation at an early 
period. The soft structures, injured by traunmtism and devital- 
iied by poison, become saturated with bloody serum and make 
a most fertile soil for secoiKlary infection with putrefactive 
bacteria. 

Diagnoiris. The historj' of infection, the chill, fever, sweat antl 
prostration ; the sanious discharge, angry wound and local edema 
leave no doubt as f« the nature of the condition, 

FragTWSia. The disease is a grave one; life and limb hang in 
the balance. TTie tissue will depend upon the amount of infec- 
tion and the quickness and thoroughness of the surgeon's opera- 
tive inter\*ention. 

Treatment. As already indicated, no temporizing measures 
^vc promise of success. Treatment must be pmmpt and heroic 
To illustrate the methods to be employed we will take a case of 
phlegmonous inflammation followmg a compound fracture, 

I. DiainfectUm, liwision and lyrainage. Administer a general 
anesthetic and dbinfect the surface of the limb as for a major 
operation. Apply an elastic constrictor above the area involved 
to prevent bleeding. Open the wound, remove blood clot*, cut 
away all fragments of necrotic tissue, freely expose and turn out 
the ends of the broken bone. Curette the infect^^d medullary 
cavities and open pus sinuses or pockets. Fill the wound with a 
solution of peroxide of hydrogen, then irrigate with 1-1000 bichlo- 
ride solution and finally wash it out with saline solution. The 
elastic constrictor is now removed and bleeding points ligated 
with catgut. Bountiful provision must be made for drainage. 
To do this, openings and comiler openings should be placed so as 
to give every portion of the dine.ised area "down hill" drainage. 
Through these openings fenestrated rubber tubes are placed. 
tliially the ends of the bones should be placed in approximation, 
a copious, hot. moist, antiseptic dressing applie<l, the limb immo- 
bilized and the patient put to bed. 
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2. Continvoua Irrigation. If Tittiin six hours the puW. 
Urmperattire and other Rymptoins do not show )nipro\'einent, it 
may be logically assumed that the septic process is still active. 
The indication is now to remove the dn?asin^, to protect the 
bed with a nibbcr sheet and to resort to continuous irrigation of 
the wound with warm, non-toxic, but reliable antiseptic solution. 
By this meaiiB, wound accretion is washed away, accumulation of 
pus is prevented, toxins are removed before they can be abeorbed, 
and the tissues are kept ;«jLturated nith a solution that at least 
inhibits the growth of microbe Ufe. The solutions used are chlo 
ml hydrate (1 to 2 per cent), acetate aluminum (I per cent), boric 
acid (2 per cent), or tincture of iodine (euoufih to give water the 
color of sherry wine). The solution selected is poured into a 
water cooler which has been properly disinfected. The recep- 
tacle is placed sli^tly above the level of the bed ; one end of a rub- 
ber tube is counected to the faucet, and the other end is carried to 
the wound. B)' turning the stop-cock the flow can be regulated. 
The mackintosh on the bed is arranged so as to drain into a 
bucket on the floor. 

3. AmpuUilion. If the foregoing treatment fiuls then an 
amputation must be considered as a last and desperate resort to 
save life. There is no means of knowing when a fatal dose of 
septic poison has been absorbed, and hence if the patient's 
strength permits, a mutilating operation is justifiable to prevent 
the introduction of additional toxins. If such a course is elected 
the amputation should be done high euouKh to secure healthy 
flaps. There is no line of demarcation between healthy and 
infected tissue. The jeopardy of the patient's life outweighs 
all other considerations. The limb must be sacrificed to save 
life and the operation should be quickly performed. . 
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PALMAB ABBCE8S — SUPPURATIVE TENOSYNOVITIS — PAHONYCHIA- 
FURUNCLE — CARBUNCLE. 



PALMAB ASSCES8. 

A p»lnmr abecc-ss is an abscess of the palm of the hand, Uitually 
originating from piincturat wounds or abrusiunit. It may be 
superticial or deep, the first being above and the aecond below the 
palmar fascia. 

Cauaea. The etiieential cause in one of the gemui of suppuration. 
llie predisposing cause is a fissure or blister giving entrance to 
the infection, and a bruise or other local trauma lesap-ning reaist- 
aaoe and enabling the microbe to effect localization and produce 
suppuration. 

Symptoms. A superficial palmar abscess amounts to littJe 
more than an ordinary boU and presents m(;rely the aymploms of 
pain, heat, redness and swelling, followed by softening, lique- 
faeticHQ and pointing. A deep pahnar abBccss 18 a more serious 
condition, as the pus is prevented from approaching the surface 
and burrows along the sheaths of the tendons and may even find 
its way between the metacarpal bones to the back of the hand. 
Pun, owing to the tension, is exquisite. Swelling and redness 
we not marked until the later stages. The fingers are often 
O&xed and the hand assumes a claw-Uke; aspect. 

Treaimenl. Here, as elsewhere in suppurative processes, the 
tteatDOeDt couBisls in incision and draiiuigc. The practitioner 
for fear of injuring the palmar arch frequently makes an ineffi- 
cient puncture and fails to give relief. If after placing the hand 
io the anatomical podtion, a line is drawn across the pahn at 
the level of the fold of skin where the thumb joins the hand, and 
the incision is made below this line there is no danger of cutting 
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the artt'ripii!. The abscess should be opened by aa inciwon psirallel 
with the axis of the fingers and in bad cases one or more counter 
openings made and drainage; effected by tunneling between ibcm 
and carrying a fenestrated tube from one opening to another. 
Such cases t^ould subse<)ueutly be treated with moist antiwptic 
dressings and ele^'ation of the part. 

SUPPURATIVE TEN08TN0vmS. 

Suppurative tenosynovitis is a suppurative inflammation at- 
tacking a tendon sheath. It is especially frequent in the fingers, 
hand and forearm. 

Caute*. It is due to pyogenic infection, which naay result 
directly from an infected wound, or secondarily from a bone 
felon or other focus of influniniatiou. 

SymptomB. The condition is attended by severe pain, by heat 
and redness, and by swelling, which extends in the direction of 
the tendon. Unless prompt relief is afforded, necrous may 
result from pressure and poison and the tendon be destroyed. 
Not infrequently a neighboring joint may be involved, 

Treatmenl. The tendon sheath should be opened by a free 
incision. After the pus escapes a curved forcejjs should be passed 
to the upper and lower limits of the cavity and other incisions 
made so that a drainage tube may be drawn from one end to the , 
other of the infected area. Through this tube, irrigation should 
be practiced until suppuration ceases. 



PARONYCHIA. 

Paronychia, whitlow and bone felon are synonymous tcnns 
applied to suppurative iuHammation of the lingers. They 
should all be discarded, as they do not all indicate the anatomical 
or pathological features of the condition. Paronyrhia is nothing , 
but an abscess of the finger and may be superficial or deep. 

Cavxee. The essential cause is the pus genn. It may follow 
infection from a simple scratch or hang nail, but usually results 
from traumatism. It is often seen in carpenters, owing to the 
injuries received in doing rough work, and in surgeons, owing to 
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infection incident to doing dirty work. In fact, before the days 
of asepsis, operator were so often the victim of the condition 
that it was merely necettsary to say a man bod a septic finger to 
tutderatand the nature of the disability. 

Symptoms. The abscess may be superficial and cauae but 
short or slight disability; again it may be deep and cause great 
and prolonged suffering and result in death of bone and per- 
manent deformity. The iiiflaminatjon usually begins on the 
palnmr aspect of the last phalanx or around the base of the nail, 
Th<? finger soon becouies hot, red, tenne, and the seat of throbbing 
pain. Owing to the compactness of the tissue there is but little 
swelling. Diaco/nfort is aggravated by the pendent position and 
relieved by elevation. 

Prognosis. A.^ indicated, the trouble may be but a trivial affair 
and again it may disable the patient for months and leave him 
with a permanent deformity. The complications to be guarded 
against are suppurative periostitis, osteomyelitis and arthritis. 

The prevention of a bone felon consists in the pnipcr care of the 
hands and should especially be ob8er\'ed by the surgeon. The 
nails sliould b<; kept in good condition and the disinfectants 
employed before the operation for the safety of the patient 
should be practict^d after the operation for the safety of the sur- 
geon. WTven the condition actually develops abortive treat- 
ment is almost worthless, the only two agents of any service being 
elevation and the local 8i>pIication of cold. The induction of 
Bier's hyperemia is in many cases uscjful but not yet thon)URhly 
standardized. As soon as it is obvious that pus exists, the part 
should be carefully disinfected, anesthetized either by the hypo- 
dennic injection or a solution of cocaine or by freezing with chlo- 
ride of ethyl, an incision should then be carefully and deliberately 
made in the long axis of the finger passing through the various 
alnicturca until the pus ia fimilly reached. The hand should 
be given a prolonged bath in a hot antiseptic solution to promote 
bleeding and thus rehevc tension and remove local sepsis. It 
should afterwards be dreseed with a moist antiseptic compreas. 
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rURUNCLE. 



A furuncle, or boil, is an abscess of the akin or a circumscribed 
oollection of pus in cutaneous or subcutaneous tissue resulting 
from infection of a hjiir follicle. When then? are many fimmc 
on the t^me patient, the condition is spoken of 83 furuncukHaOil 
A funmctc is usually an iuid^ificaut letuon, but it sometimes 
results in phlebitis, suppurative osteomyelitis, or pyemia, and 
should not be treated lightly. 

Cause. The pyogenic germ usually responsible, is the staphylo- 
coccus pyogenes aureus. Other germs, however, are sometimes 
associated with it. The predisposing factors are many and often 
obecure; by some they are considered of great importance, by 
others they are ignored. It is a fact that boils occur frequently 
in patients suffering with diabetes, anemia, asthenia, marasmus, 
and malnutrition, but it is eqiially true that they also occur 
in the healtJiiest and sturdiest individuals. 

Symploms. The first symptom is usually itching followed by 
the development of a reil pjtpule which becotnes hard and jiajnful. 
Often, if a careful examination is made at this stage it will be sran 
that in the center of the inflamed area there is a hair follicle, 
indicating that the germs have pa.sse() from the superficial to 
the deep layer of the skin along the hair. ITie sn-elling and 
redness increase and the condition justifies the old saying "as 
6ore as a boil." A cone-shaped elevation forms, liquefaction in 
the center takes place, pus approaches the surface and a yellow 
point appears, spontaneous opening occurs, and there is the 
escape of thick, yellow pus. On e)camination of the interior 
of the cavity a tough white or gray slough is seen. commoDly ' 
called the core. This is nothing but connective tissue of the part,] 
which has been killed but not Uqucficd. As soon as the corel 
separates and is expelled, the surface of the cavity cJears off and 
becomes covered by healthy granulations and rapidly closes. 

Treatment. The old idea was that boils were due to impure 
blood, and hence the treatment was by blood purifiers. The 
modem idea is that boils are due to imdean skin, and hence 
great importance is attached to external cleanliness and disinfeo- 
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ticm. In a person who is predisposed to the dcvflopment (rf 
boib, the skin should be kept rlean by baths and disinfectants 
and the most trifling abrasion should receive prompt attention. 
It is also equally important to see that the hnen or flannel under- 
wear, whieh has been infectctl. be boiled before iieiiig again worn. 
The patient's general health should be investigated and such 
dietetic, hematic and tonic treatment sliould be instituted as 
seenui indicated. When a boil begins it may 8ometime.s be 
aborted by the extruetion of the hair througii whose follicle the 
infection has entered and by application to the spot of a small 
drop of pure carbolic acid. When pus actually forms, however, 
it should be evacuated and the necrotic tissue, or core, which 
accompanies it, remo\'ed and the resulting cavity disinfected. 
The operation is a minor one, but should be done under antiseptic 
precautions. The part affected should be diavcd, washed, and 
dianfected. The skin shoiJd be anatthetiaed by the injection of 
cocaine or by freezing with chloride of ethyl. A small crucial 
incision should be made over the center of the focus with a stiarp, 
clean knife, and the cavity cleaned out with a curette. It should 
then be sponged with a bit of cotton wet with bichloride or car- 
bolic solution, packed with a small strip of gauze and protected 
by an aseptic dressing. The dressing ehould be removed and the 
packing taken out and replaced aa frequently as indicated. 



CARBUNCLB. 



rA carbuncle is described by Senn as a collection of furuncles. 
Il is made up of a number of foci of suppiu-ation, which develop 
nmultaneously or in rapid succession and usually become con- 
fluent. It is characterized by dense induration and by slough- 
ing. It invariably shows sevemi openings on the skin through 
which pus escapes. It varips in size from that of a silver quarter 
dollar to that of a soup plate. It most commonly develops OQ 
the back of the neck, but may be fouiul elsewhere. It is most 
common in indinduals between the ages of forty and sixty years 
old. 

C<nae. The staphylococcus pyogenes aureus and albus are 
usually the germs responsible. They may be 'moculat«d by the 
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finger nail or by mnall injuries such as may be inflicted by a roug^ 
colUr. It is often associated with diabetes, anemia and other 
debilitating const itutional conditions. 

Symptoms. Usually before the actual manifontutaous of infec- 
tion develop there is a general feeling of malaise, followed by a 
cliill and fever; then comes a stinging, burning pain at the site 
of the future lesion; the skin becomee red, indurated, and painfiJ. 
A swelling forms with a broad fUit base and an oval eurfaoe con- 
siderably raised above the level of the skin. The outline is usu- 
ally circulur, although it may be irregular; ulceration occurs at 
Bcveral points and openings result through which pus escapee. 
This gives a cribriform appeitrancc. Sloughing of irttcr%'ening 
tissue takes place and through the enlarged openings it is seen 
that the deeper tissue is involved. Sloughing continues, and 
finally an open crater forms with fibrous septa. ConatitutionaJ 
sirTHptoms arc alwaj-s present in greater or tew degree, due to 
absorption of pus and the products of ti-snue neoroms. 

IHagnom. Furuncle and carbuncle have one essential differ- 
ence, namely, that a furuncle originates from one focus of infee- 
tion and dischai^es through one opening, while a carbuncle 
ori^nates from a number of foci and discharges through an 
equivalent number of openings. The diiTerenoe of induration, of 
depth, of extension, and of constitutional symptoms are merelj^^ 
differences of degree. ^^ 

Prognosia. The prognosis depends upon the age and g^eral 
bcAlth of the individual, upou the size and location of the lesion, 
upon the intensity of the constitutional symptoms, and upon the^j 
eouiage and ability of the imrgeon. ^^ 

Treatment. Many local applications have been advocated, 
but none are positively curative. Heat and cold serve to relieve 
the pain and may l)e employed in the fonn of a hot fomentation 
or an ice bag. If the carbuncle be a small one and is seen early, 
it may sometimes be cured by the hj-podermic injection of a 3 
per cent solution of carbolic acid in water, the needle punctures 
being nuidc beyond the sone of inflammation and the Buid so 
injected as to saturate the diseased tissue. In this method care 
should be taken not to uiject a doee of carbolic acid which could 



cause a patient serious constitutional symptoms. Wood suggests 
injecting pure carbolic acid through tiie severnl openings of the 
carbuncle in onler to disinfect and destroy iIil- tissue involved. 
If successful a slough forms in a few days; when it separates it 
leaves an nicer, which soon contracts «nd cicatrizes. As a 
general rule, however, the non-operative treatment of carbuncle 
ifl ineffective and the patient will be saved much tomeand unneces- 
aary suffering by the use of the knife. 
There are two methods of opemting, as follows: 

1. Incision. This consists in exposing the infectfid tissue 
by making a crucial incision through the overlying skin and 
reflecting the flaps. The suppurative gangrenous material is 
removed with a sliarp curette and the surface disinfected by 
either the application of chloride of zinc, carbolic acid, or an 
actual cautery. The resulting cavity is loosely packed with 
iodoform gaute and the flaps put back in the position they fonuerly 
occupied. The packing is removed and replact'd at necessary 
intervals until the wound becomes healthy. This is no doubt 
hastened by Bier's method of auction by cups, 

2. Exeition consists in the bodily removal of the carbuncle 
08 if it were a malignant tumor. A circular incision is made 
around the infected area and deepened through healthy struc- 
tures until a plane is reached below the depth of suppurative 
inflammation. The mas." is then removed in one piece and the 
resulting cavity allowed to Gil by granulation under a moist 
antiseptic dresnng. 

The general treatment of carbuncle embi-acoji the use of stimu- 
lants and tonics.such as whiskey and strychnina, quinine and iron, 
tbe careful regulation of the diet in order that it may be nutri- 
tious, but eamly fUgested, and a search for and correction of 
complications, such as nephritis or diabetes. 



LECTURE XVI. 

ABSCESS OP THE MAXILLARY ANTRUM, LH-ER, BREAST, LUMa, 

AND BRAIN. 



ABSCESS OF THE MAXILLARY ANTRCSI. 

An abeficsa of the maxillary antnini is a collection of pus m the 
antrum of Highinore. According to the definition of abscess 
already given, the term is not a correct one, as it is a collwtion of 
pm in a pre-fomicd space, and should, strictly Bpeaking. be 
known as pyo-antnmi. It is retained, however, in deference to 
cutftom. 

Causen. The antrum of Highniore communicates by an 
opening into the noee and is frequently perforated on its floor by 
the roots of one or more t«eth. Infection usually reaches the 
cavity tlirough the nose or by way of the root of a tooth. 

Syviptmnit. Wheji pyogenic urganipmR effect localisation and 
produce suppuration, there is pain, wliich radiates in the direc- 
tion of the facial nerves, swelling of the overlying soft structures 
from iiiliamniatory edema, tendeme-ss over one mde of the face, 
and sometimes because of rarefaction of bone, crepitation may 
l)p elicited by pressure. 

Diagnosis. Percussion over the collection of pus will give 
(hiUne-ss. If a snmil electric lamp is placed in the mouth, while 
the patient, is in a dark room, an area of light will be seen beneath 
the eye on the sound side, whereas it w'dl be absent on the side^J 
eonUiniug pus. Sometimes if the opening between the nose and^l 
the antrum is patulous, pus may flow from the antrum into the 
nose when the head is turned to the opposite side. This sign is 
]Ki(liognomonic. 

Tmitmenl. The indications for treatment are evacuation of 
the pus and the establishment of free ilrainage. The old way 
lu MccompUah this was to extract the first bicuspid tooth and 
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perforate the antrum through iVs sot-kct. If the tooth be h<ralthy, 
however, its sacrifice is unwarranted. Equally good results can 
be secured by incisuig the mucosa one-half inch above the tooth 
and perforating the bone with a drill, .\fter emptying the canity 
it HhouIU be irrigated with an antiseptic solution and a drain 
inserted. If the condition is foimd t« be a bad one, a counter- 
opening may be maik> through the noa? and a fenestrated tube 
inserted so as to pass through the cavity. The tube should be 
kept m pUicc until suppuration ceases. 

AB8CE88 OF THE UVKR. 

Abscess of liver is a collection of pu!) in hepatic tismie. 

CtttUt$, Pr(Tdi«po«ing causes are exposure, alcoholism, and 
residence in tropical climates. The direct causes are infection 
with either the ordinary staphylococcus pyogenes aureus, th« 
ordinary colon bacillus, or the amebie coli, the latter being the 
peculiar organism of amebic or tropical dyamtery. Either 
of thene may reach the hver by way of the portal system, and it 
is a fact that most cases of hepatic abscess are secondary to 
gastric ulcers, appendicitis, dysenterj', cholecystitis, or suppurat- 
ing hemorrhoids. When due to infection with the common 
staphylococcus, or the colon bacillus, liver absceeaes are usually 
multiple. When due to the amebte coli they are usually single. 

Symptoms. The symptoms of abscess of the liver are often 
vague. At times they point definitely to the liver n,s beuig the 
seat of the disease, but again the patient will be sick for months 
before the trouble can be locatetl. 'I'tit- patient usually gives a 
history of having had frequent period.*) of illness; he looks un- 
healthy; his skin is saUow and sometimes actually jaundiced; 
there is debility and emaciation; the pulse is irregular and there 
is fever of the hectic type, attended by occasional rigors or chills. 
There is a dull, aching pain over the liver and sometimes in the 
right shoulder; the tongue is coated and there is derangement of 
digestion. On physical examination the liver will be found large 
and tender, the enlargement being mainly upward and to thu 
rij^t, contrary to the usuall direction of hepatic swelling. 
Occasionally fluctuation may be detected. 
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Dioffjums. Tliis is often difficult. The individual symptoms 
areof little value, and it isonly by grouping them that a conclusion 
can be reached. Tlie coudttioa is to be differentiat<?d from 
malaria, from an inflamed and distended gall bladder, and from 
hydatidn and cancer of the liver. The diaj^osis is based on 
irregular fever with chiUs and sweats, tenderae.s8 and swelling 
of the liver and the slij^ht jaundice. If a blood count is madu 
there will be found a .sufficient degree of leucocytosis to indicate 
the existence of suppuration. In doubtful cases aspiration or 
exploratory incision should be performed. If pus is found it will 
be of a peculiar reddish brown or chocolate color. An examina- 
tion of it will show bile pigments, liver cdh, staphylococci or 
amebsp. ^Vn ahsceas of the liver may rupture into the pleura 
and be aspirated from this canity under the mistaken idea that 
the patient has empyema; or again it may buntt into the lungs 
and be coughed up. In both cases the characteristic color of 
the puH should prevent a mistake in diagnoras. 

Prognosis. The mortality of liver abscess is from 50 to 60 per 
cent. Multiple ab^ee&ses occurring in the courseof general pyemia 
are almost invariftbly fatal. Large single absces^s frequently 
are cured by early surgical intervention. 

Treatment. Whi-n nn abseess of the liver is definitely located, 
it tthould be treated as any other a))sce-ss — namely, by inctstoo, 
evacuation and drainage. If neglected, absorption may lead to 
fatal septicemia or rupture into the plciunl or peritoneal canty 
to fatal complieations. The ixitient should be prepared as for 
any otlier major operation, and after being anesthetiscd a free 
inmion should bo made where the swelling is most prominent. 
Often the parietal and visceral [jeritoiiemn will be found adherent 
one to the other, and the abscess may be e-ntered without opening 
the general {leritoneal cavity. If, however, on making tbc in- 
cision such is found not to be the case, the two layers of the peri- 
toneum should be stitched togetJier and tlie union protected by 
a packing of gauze before the hepatic structxu* is opened. If 
by palpating the hver the fluctuation of pus cannot be dctectaj, 
an effort should W- made to definitely locate the abeceea by plung- 
ing an aspirating needle or grooved director in tbc direction it is 



supposed to exist. \\'he-n the cavity is entered, which can be 
detcrminpd by the sudden abucncp of resiatainip. or by the 
cstapc o( a sniftll quantity of pus. a fn?e opening shoulil be estab- 
lished by pushing a pair of closed hemostatic forceps into the 
cavity and widely separating the blatles. The finger should then 
be introduced and any trabecule broken down and all pockets of 
th« abscess thrown into one main cavity. The absce^ should 
then be irrigated, or mopped out with gauze sponges, and free 
drainage provided by the insertion of one or more large rubber 
tubes. 



ABSCESS Of THE BttKAST. 



An abscess of the breast is a circumscribed collection of pus 
in the mammary gland. 

Cause*. Abscess of the breast may occur in a man, woman or 
child, the cause being the same as those of abscesses in other 
localities— namely, traumatism and infection. Practically, how- 
ever, almost all abscesses occur in uuraing women. The cugorge- 
ment of the breast due to lactation, lowering its vitality, and 
abrasion or fissures of the nipple, admitting infection. The 
coIlectioDof pusmay be (1) just beneath the skin, or a subcuta- 
neous abscess ; (2) between the lobules of the gland, or u glandular 
abscess, and (3) in the connective tissue behind or under the 
gland, a post-manunary or subglandular abscess. 

Symptom*. There is usually a slight chill, fnllowed by fever, 
loB of appetite and other constitutional syniptonis. There is a 
throbbing pain in the breast attended by a feeling of distention. 
If the abscess is subcutaneous there is prompt developuient of 
redness, swelling, and fluctuation as seen in an ordinary funmcle. 
If the abscess is in the gland proper, the breast becomes hard, 
indurated, and the superficial evidences of suppuration do not 
appear for some days. If tlie abscess is post-maiumary, Uie 
pain is deep-seated. An areaof edema appears around the breast 
as a ring, and when suppuration occurs there is a characteristic 
elevation of the ghind and it floats on the pus as if it were on a 
water bed. 
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Diagnosis. The diagno^ is baaed on the history, the com- 
bination of the local and Reiieral fljinptoms, and if netessary by 
makiug an exploratory puncture. 

Treatment. The prophylactic treatiiip-nt \e the most impartaiit 
and consists in the proper care of the woman's breast for »vcnil 
monthi) before ilelivery. If there be retracted nipple, the con- 
dition sliould be correct^'d by systematic nmssagc. U they are 
fissured or cracked, they should be treated hy the use of nitrate 
of silver, foUowed by antiseptic dres^ngs. After the birth of the 
child it flhould be the nurse 'a duty to see that tht? hrea^t^ are 
emptied regularly and alternately and that the nipples are 
cleanseil after each nurolng with a boric acid solution or some 
other non-toxic antiseptic. Attention should also be paid to the 
cleanlineits of the chU<rs mouth. When inflammation of the 
breast develops, the child should be stopped from nursing and the 
breast should be kejtt emptied of milk by the breast pump, 
syatt'iuatic massage, ami the use of pressure. A cold application 
to the breast, either by an ice coil or an ioe bag, will relie%'e pain 
and sometimes abort the formation of pus. 

When suppuration occurs a prompt operation is indicated. 
The incision should bfr made so as to give drainage by gra\ity, 
and should be in the direction of the lacteal ducl« so as to avoid 
their injury', that is from the nipple to the periphery as the spokes 
in a wheel. The absc«?as cavitj' being enteretl, the finger should 
be introduced and all compartments broken up. The wound 
should then be irrigated and drained with a tube or strip of gause, 
a suitable dressing applied and a bandage applied so as to fix 
the arm to the cliejtt wall. In dealing with the post-mammary 
abecess, a free curved incision should be made at the lower or 
outer part of the circumference of the breast, the gland lifter! 
from the chest wall, drainage inserted, and then the breast 
sutured back in position. 

AD8CE83 OP THE LVNO. 

An abscess of the lung is a circumscribed collection of pus in 
limg tisAue. Properly speaking, the term does not include the 
so^alletl tubercular abscess of tlie lung. 



Causes. The esecutial cause ie the pyogenic germ, tunially 
the streptococcus or staphylococcus. The predisposing cause 
is any factor which weakens resistance. Abscesn of the lung 
often foilon-s unresolved pneiimonin or gangrene of the lung. 
Inhalation of a foreign bwly frefjuently conveys infection and 
creates a point of lowered vitality. (Jeneml pyemia, puerperal 
aepticeiiiia, ulcerative endocarditis, and suppurative oateomye- 
litis may be the sources of the embolic infection of the lungs. 
Suppuration may result in the diffusion of many small abxceases 
through a wide area of lung tissue, or more commonly one or 
two cavities may result. 

Symptoms. Pallor of the face, night sweats, emaciation, cough 
and expectoration, fever and local pain are symptoms attending 
this condition, but also found with other diitea^s, such as tuber- 
culosis. 

Diagnosis. If from the clinical history and a careful physical 
e.\aminatiou of the chest, it would seem probable that there was 
some sort of cavity in the lung, the question arises, us it tubercu- 
lar or suppurative. If it is tubercular an operation will do no 
good, whereas, if it is suppurative an operation is imperatively 
d«nanded. Such a case should never be subjected to sui^gery 
without resorting to aspiration and having the fluid removed 
exiiniined by the microscope. By uw^aiis of percussion anil aus- 
cultation the area affected is carefully mappefl out. Under care- 
ful aseptic precautions an exploring needle is passed through an 
mtercostftl space and pushed onward until the ca\*ity is entered 
and the fluid is obtained for exiiniiualion, 

Prognosis. As a rule death rp.'Uilts either primarily from septi- 
cemia or secondarily from tuberculosis. A large single abseesa 
pves more promise of recovery than a number of smaller ones. 

Trtatment. Prior to the introduction of aseptic surgery cases 
of lung absce^ were invariably fatal. Under modem methods, 
however, many castas have been saved. 

WTien the abscess is definitely located it should l)e approached 
by on opening of satisfactory size through the thorax, ami this 
can only be secured by the reser,tion of one or more ribs. When 
the pleura is reached, it will generally be found that the parietal 
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and visceral layers are adherent. If this is not the case, the 
two layers should be carefully stitched together or tamponed 
witli f;auze to prevent the pun from the abscess entering; the 
pleural ca\ity and causing a comptieatingempyema. TbcsAtaoem 
fthoutd again be located by the insertion of an exploring needle. 
The intervening lung tissue should then be opened by means of 
a PaqueJin tbeniiocaut<>ry. The adv'antage of this instrument 
is that it effectually seals the blood vessels, preventing bemot^ 
rhs^; that it produces an eschar which protects the adjacent 
tiaauc from infection, and finally that it makes a tract well 
adapted to subsequent drainag:e. After the cavity has been 
opened and the pus evacuated, arises the question of whether or 
not it sliould be irrigated. If it communicates with a bronchus 
the fluid might puss into the lungs and drown the patient. It 
is, therefore, safest merely to sponge out the cavity and insert a 
rubber tube and pack with a atrip of iodoform gauze. The 
after treatment should be carried out on general principles. 

ABSCESS OF THE DRAIN. 



An abncess of the brain is a circumscribed collection of pus in 
brain tissue. Pus between the brain cortex and its membranes 
is not a brain abscess, but a form of suppurative meningitis. 

Cause. 'ITie essential cause is, of couise, the pyogenic germ. 
Fifty per cent of cases are secondary to suppurative disease of 
the middle ear. Next in frequency are simple or compound 
fractures of the cranial vault. A contusion of the brain not 
acvere in itself, and from which apparent recover}' has long ago 
taken place, may be followed by the development of an absoees. 
If the abscess follows traumatiam it is generally situated beneath 
the site of the injury, and in operating on such a cose it will be 
well to search for the scar, as it will serve a useful purpose in 
localization. Occasionally the alwcess will be located on the 
opposite side of the head, laceration of the brain having occurred 
by contrecoup. Brain abscesses \'ary in siite from a cavity holding 
only a teospoonful of pus to one occupying a large portion of a 
hemisphere. They are usually single. 



Sifmptoms. The symptoms of nbscess of the brain will vary 
with the acut«ne)t8 of the liiseaae. Chronic abitoeaBes often cauae 
no symptoms. Again, they produce irritability of temper, de- 
prenion of spirits, extra\'a^ice, carelPAHnesfl and a disri^gard 
of business duties and social customs, A chronic absc-ess usually, 
after months or years, s\iddeiily becomes acut^*. The symptomis 
of acute abscess of the brain can best be discussed under three 
heads: 

1. Toxic Stnf/ptom«. As a rule there is a chill, followed by 
nausea, aiwrexia, and general malaise. The temperature is gen- 
erally but by no means always elevated, and may be normal ot 
subnormal, thus differing from suppuration in other parte of 
the body, 

2. Pnasure Stfrnplmtw. Of these headache is probably the 
most constant, being always present and at times extreme. It 
may be localised or general. A slow pulse is usually present and 
dgnificant. Cheyne-^tokes re8])iration is often noted. There 
is usually excitement, then stupor, and finally coma. The pupil 
is generally dilated on the affected side and more or less respon- 
sive to light. The bowels and bladder may Im> evacuated 
involuntarily. It is a curious fact that all of these symptoms 
fluctuate widely — at one time improving, so as to give hope of 
spoDtaneous recovery, only to reappear shortly in a more grave 
degree. 

3. Focal or Localizing Sympfomx are the e\'idences of the 
pprvpraion of the function of some portion of the brain. For 
instance, if the absoe.ss involve Broca'a convolution, there will 
be interference with the motor part of speech ; or if it involve the 
area of Rolando, there will be interference with the motor func- 
tioos of some of the skeletal muscles. 

Diagnotis. Tbediagnosisisbascdon the history of suppurative 
diseases of the ear, fracture or other injury to the vault, ete.; also 
on whether the patient has had headache, alteration in his nor- 
mal temperament, or other sj^nptoms indicative of the existence 
of cerebral irritation. Finally, the presence or absence of the 
to-xic, pressure and localizing symptoms previously describetl. 
The determination of the exact location of the abscess requires 
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u thorougli kuowledge of cerebral topography aiid can usiwlly 
be (lone only by a specialist. The location of pain, or local 
tenderness, or the presence of a scar are important, but the focal 
symptoms are the most important factors to be considered. 
The normal functions of certain area^t of the brain are well known, 
anil interference with these functions would indicate the presence 
of pressure on the area which presides over Ihem, 

Treatment. The treatment of cerebral abscess is fundamen- 
tidly the same as the treatment of collectioiLs of pus cliwwhcre. 
The indications of incision, evacuation, and drainage are most 
imperative, for pus con&ned witliin the unyieldiiif; skull has no 
means of exit, and its expansion must be at the expense of the 
delicate structures which it contains. The patient's head should 
be shaved and the skull opened over the point at which the abscess 
is supposed to exist. If there be a scar and the focal symptoms 
point to the re^on imderlying it, the work of localization It 
much fiiaiplified. If, howin'er, the scar ilocs not agree with the 
focal symptoms, the skull should be opened in accordance with 
the science of cerebral localiziition rather than upon the indica- 
tions of the history of the injury. The opening may be made 
either with a trephine, chisel, or bone-cuttbg forceps. WTicn the 
dura is reached it should be incised. When the brain .itructure 
is exposed it will probably bulge through the opening if the 
abscesH be present, and, furthennore, the normal pul'tations of the 
brain will be absent. A grooved director should be pushed with 
care and gejitleness in the direction of the svipposed abscess. It 
may be carried two or two and a half inches into the brain. If 
the abscess b not found it should be withdrawn and reinUxxluced 
in another direction. If the pus collection is reached it will be 
demonstrated by the sudden loss of resistance and by the ewape 
of the pus along the groove of the instrument. When the abscess 
is located the director should be left in position to act as a guide 
and a pair of forceps forced by its side to make an opening large 
enough for drainage. After the abscess is empty, its walls 
should be gently irrigated to remove the necrotic tissue and 
dmiiictl with a tube or strip of gauie. Copious antiseptic dress- 
ing should be applied and changed acconling to the indications 
in the ca^e. 




8UPPyRATI\-B ABTHBITIS— SlfPPURATIVK MENINGITIS— SUPPURA- 
TIVE PLEUItlTIS AND StlPPCRATIVK PERITONITIS. 

This lecture takes up a dieciission of suppuration as it occurs in 
certain of the large cavities of the botly. A» an introduction, it 
is well to call attention to certain features that are present in all 
of them. The ca^itiea, or prefonned spaces, involved are nor- 
mally lined by synovial or serous membranes. An inflammatory 
process once inaugurated spreads rapidly until the entire surface 
of the ca\'ity is affected. The products of the inflammation, 
serum or pus, soon fill the apao?, there being no avenue of escape. 
The infection of the cavity occurs in one of three waj-s: (1) By 
direct, infection through opening Iraumatiani; (2) by the exten- 
sion of suppuration from neighlwring structures, and (3) by the 
localixalion of a germ bonie by the blood. The symptoms which 
result include tojcemia from the absorption of pus and the mechan- 
ical results which follow distention of the pre-foriiied space. The 
surgical treatment for all consists in the evacuation of the pus and 
tile sterilization of the cavity from which it was removed. 

SUPPURATIVE ARTHRITIS. 

Suppurative arthritis is a suppurative inflammation attacking 
a joint, and is due to the localization of pus germs in the synovial 
tnembraito (suppurative synovitis), from which primary focus 
the extension extends to other structures, and unless relieved 
is follon-ed by complete disorganization of the joint f panarthritis). 

Cause. The cause is infection of the joint with the bacteria 
of suppuration, the organisms most common b(>ing the strepto- 
coccus, the staphylococcus, the pneumococcus, the gonoeoccua, 
and the bacillus typhosus. Infection may occur in one of three 
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ways: (1) By direct iiifpctiou throngli an open wound, (2) by Ibe 
oxtPDsion of suppuration from neighboring osteomyelitis or peri- 
arthritis; (3) by traniiiiiis8ion to the synovial membrane of a 
pyogenic germ present in the blood of the patient. 

Sumplonii. The local sjiuptoins arc such a* might be ex- 
pected, Pftinis«evere,beingworseatnight;te-ndemeps is marked, 
swelling is great; the skin is hot and red, and fluctuation soon 
becomes distinct- The joint is reflexly flexed, as tliis position 
incrpaaps its capacity and mininiizcs t*'Jision. There ia muscular 
rigidity. The constitutional symptoms are often grave; there 
b chill with rapidly rising fever, the temperature going to 103 
or 104** Fahrenheit, and continuing with but slight inter- 
missions. The pulse is at first fuU, strong, a:id bounding, but 
soon becomes weak and rapid, and unless relief is afforded by 
spontaneous or surgical evacuation of the pus the " typhoid state" 
sets in and there may be deatli from septicemia. 

Diagnosis. The diagnosis is easy in a typical case and is 
l)ased on the history and local symptoms. The disease may be 
mistaken for acute articular rlieuuiatisni, but is differentiated 
by the fact that in rheumatism nioi-e than one joint is involved, 
tin; fever is irregular and foUowed by acid sweatu, and there are 
characteristic urinary signs. 

Prognosis. The prognosis to life is good if the condition is 
recognized early and treated properly. A stiff joint often results, 
however, in the hands of the best surgeoua 

Treatment. Arthritis occurring as a restilt of gonorrheal 
infection may sometimes yield to aspiration, compreasaon and 
immobilieation, combined with vigorous treatment of the primary 
seat of gonorrhea usunUy the urethra. AU forms of suppurative 
arthritis demand incision, evacuation, irrigation and drainage. 
The location of the incisions will, of course, vary with the joint- 
They should be placed so as lo give the best drainage. In the 
case of suppuration of the knee it is gcneraUy necessary to make 
four openings, tn'o above and two below the patella. Thruu^ 
these indeions by means of a hemostatic forccp a fenestrated 
rubber drain is carried transversely across the upper and lon'er 
portion of the synovial sac. Irrigation of the joint should be 



pracUwd with a solution of peroxide of hydnogcri, curbolic acid, 
or bichloride of mercury. During the subsequent treatment 
the joint should he kept iniiuobilized by means of a suitable 
splint, and paseire hyperemia employed. Since ankylosis fre- 
quently results, it is well to place the limb in the position which 
will render it most useful should the function of the joint be 
destroyed, that is in ficxiou if it be the ellww and extension if it 
be the knee. If suppuration continues, despite all that can be 
done, anil the patient's life is threatened from exhaustion or 
sepsis, excision or amputation may be needed. The constitu- 
tioDal treatment is that of suppurative diseases In general, such 
as good food, stimulants, tonics, etc. 



SUPPURATIVE MENlNOmS. 

Suppurative meningitis is a general term used to indicate sup- 
purative inflammation of one or all of the membranes of the brain 
and spinal cord. Tlie meninges are three in number— namely, 
from without inward, the dura mater, the arachnoid, and the 
pia mater. Intlainmation of the outer covering, the dura mater, 
is called pachymeningitis. Inflammation of the arachnoid, 
pia mater, and superficial aurfatx; of the cortex of Uic brain ia 
called leptomeningitis. Suppurative pachympjiingitis may occur 
as a local or as a diffuse condition. Suppurative leptomenin- 
gitis rarely localiaes and often proves fatal before well-marked 
evidence of suppuration oc<urs. 

Cau»e. Suppurative meningitis is due to a pus germ. Infec- 
tion may take pUcc directly by a penetrating wound of the skull, 
aa in a compound fracture, or by extension of suppuration from 
a neighborit^ focus, as from middle ear diseases, or by locahza- 
tion of a pyogenic organism floating in the blood. 

Symploms. Pachymeningitis is oiu-n local; leptomeningitis 
is practically always diffuse. If is important to try to differen- 
tiate the two by the symptoms wliich result, as in one, oixirative 
inter\'eJition may result in a cure, while in the other no good can 
result. 

Localize Svppuratvct Pachymenijigitis frequently follows an 
injury- and manifests its first symptoms the second or third day. 
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TTiere is usually severe headache, followec! by considerable fever; 
the i>ul9e is quick, foil and bounding ; the face is flushed, ihe pupils 
contracted, and there may be a rise of local temperature. As 
the accumulation of pus increases the symptoms of irritation 
pve way to those of compression and the pulse becomes slower. 
Often there are focal symptoms, which in the early stage may 
consist in spasm of definite groups of muscles; and later, when 
the irritation is replaced by compression, consist in complete^ 
paralysis. 

fXffjtse Supptirative Leptorttenvngitis. ITic symptoms here ' 
are due to the involvement of the cortical surface of the brain. 
At first there is languor, malaise, headache, irritability, vertigo, 
anorexia an{i vomiting. This is followed by a chill, high fever, 
and s>inptoms of septic intoxication. There is rigidity of the 
Deck, hyperesthesia of the skin, contracted and often unequal 
pupils, insomnia, restlessness and delirium. The vomiting 
becomes explosive and projectile in character, Tlie patient falls 
into short naps and is awakened by convuHve seizures. lo 
time these symptoms of irritation give place to those of compres- 
sion, and in place of spasm there is paralysis. Excitement and 
mania deepen into stupor and coma. Spasm and conviUsons 
give place to monoplegia and hemiplegia. The congested faoe 
becomes pallid and the hot skin is bathed with a cold, clammy 
perspiration; the pupils dilate and do not respond to stimulation; 
the pulse sloiHt bounding and bet^omejt snuUl and rapid. Death 
is freqiieJitly preceded by relaxation of the sphincters. 

TrmimetU. The prophylactic treatment contests in the proper 
management of accide-ntal injuries to the skidl. A patient with 
a compound fracture of the cranium should be regarded rj? in 
imminent danger of infection and guarded against it by the most 
pedantic precautious. The entire scalp sliould he shaved and 
thoroughly disinfected. If the fracture involve the tympanum 
the external ear soidd be cleaiis«?<l and packed with cotton. If 
the naso-pharynx be involved the space should be douched and 
packed. The wound on the vault should be enlarged, all clota of 
blood, spicule of bone, and foreign bodies removed, depressed 
fragments elevated and after bleeding has been coutroUed 
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the wound closed with a draiii and protected with antiseptic 
drei«ings. 

When suppurative meningitis devDlops, the siuxeon must try 
to determine whether he is dealing with a localized collection of 
pus or a widespread infection, as, in tht first, he may operate with 
a chance of success, while in the second, his efforts are fore- 
doomed to failure. If the collection be local, the pus should be 
approached either by increa.sing the size of a pre-existing opening 
in the skull or by cutting a new opening with a trephine or bone 
forceps. When reached, the cavity should be emptied, disin- 
fected and drained. The subsequent treatment consists in com- 
bating the septic intoxication and in the proper management of 
the wound. When suppuration is diffuse the case is practiciilly 
hopeless and the surgeon may well question the propriety of 
bring^g his profession into disrepute by attempting the impos- 
flible. It has been proposed in such cases to make multiple open- 
ings in the skull, open the dura and practice continual irrigation 
of the underlying membranes, but up to this time, as far as 
literature shows, no case has been saved by the method. 

9UPPURATIVK PLEUIUSr. 



Suppurative plevirisy ie a suppurative inflammation attacking 
the pleura, rctniltiug in a collection of pus in the pleural cavity, 
commonly termed empyema. 

Cause. The most common pyogenic organisms responsible 
for the condition are the staphylococcus, the streptococcus and 
the pncmnococcus. They may gain entrance ui the three ways 
already discussed— by direct infection, as from a stab wound; 
by extension of suppuration, or by being carried by the blood. 

.Symptoms. There are the usual symptoms which inaugurate 
suppurative processes elsewhere — namely, chill, fever, I068 of 
appetite, proetration, etc. Often there is dyspne-a associated 
with a short, hacking, aborted cough. Upon physical e.'cami- 
D&ticm there is sometimes seen a slight edema of the skin on the 
infected side and some bulging of the intercostal spaces. Percus- 
sion will give dullness where normally there should be resonance, 



PRINCIPLES OP SURGEHT. 



thi8 being due not only to the presence of ptis, but also to the db- 
placeuient and comprct^on of the lung. Auscultation will sbov 
absence of normal soiinds. The diagnosis can be made positjrely 
by the use of an aspirating needle introduced through on inter- 
costal space. 

Prognosis. The pragiiosis depends somewhat on the chftNJ 
acter of the infection, the pneumococcns being more favorabb.1 
than the staphylococcus, and the staphylococcus more favorable] 
than the streptococcus. Much depends upon early diagnosis 
and prompt siu-gical treatment. Delay result* not only in general 
debility from sepsis, but in the formation of adhesions about the 
lung, which prevent ita expansion and thereby cause Ihe for- 
mation of a dead space after the removal of the pus from the 
pli-uni. 

Treatment. A collection of pus in the pleura ahoidd be treated 
like a collection of pus elsewhere, and as soon as it« existence is 
detected an operation is indicated. Aspiration la often advisable 
for diagnosis and is sometimes usefid to give temporary relief, 
but it must not be depended on to secure a cure. An operation 
for empyema should consist in the removal of a section of one or 
more ribs, for unless this is done satisfactory drainage caxinot be 
•eeurcd. An incision should be made three or four inches long 
immediately over, and parallel with, the sixth or 8e^■enth rib in 
the ndd-axillary line. The periosteum of the rib should be 
reflected and a isection of the bone removed with cutting forceps. 
The parietal pleura should then be opened, when if pus be present 
there will be its immediate escape. The cavity should not be 
emptiedtoorapidlyfor fear of syncope, but the flow of pus should 
be interrupted occasionally by the insertion of a finger into the 
opening. The question of irrigation must be decided in 
individual case. If emploj-ed the solution should be used at 
blood he-at, as cold solutions cause great shock. Drainage can 
best be effected by the insertion of two large rubber tubes, which 
should be fastened by a stitch to the margin of the wound to 
prevent them slipping into the pleural cavity, a complication 
which has happened in many oases. A voluminous antiseptic 
dressnug should be applied and this should be changed dwly. 



In certain neglected cases of empyema il will be found that 
owing to the long compression of the lung, it has become collapsed 
and bound down by adhesions so that it cannot expand and fill 
the canity it formerly occupied. If the lung, owing to its being 
"stuck on itst'lf," cannot expand to meet the thoracic wall, and 
the thoracic wall, owing to the rigidity of the ribs, cannot collapse 
to meet the lung, then a dead space is left, wliich, if uncorrected, 
will ine%itably result in the death of the patient, either through 
long continued suppuration or secondary tubercular involvement. 
To deal with thi.i condition, two classes of operations are employed 
one coosUling in opening into the pleural cavity and forcibly 
tearing and breaking up the adhesions until the lung is able 
to expand; the oUierin resecting the ribs and crushing in the 
thoracic wall by methods such as those devised by Schede or 
Estlander. 

SUPPURATIVE PERTTONITra. 

Suppurative peritonitis is suppurative inflammation attacking 
the peritoneum. No two texl^books adopt the same classiGca- 
tion of the different degrees of this condition. While not strictly 
scientific, the one given by Scnn is probably the best from a 
practical standpoint. Up uses the tenn (1) septic peritonitis, 
in which the infection is so acute and virulent tlrnt death follows 
before sufficient time has elapsed for pus to form; (2) diffuse 
suppurative peritonitis, in which the patient lives long enough 
for the infectious agent to produce pus, but the process is so rapid 
that the system is unable to retard its dissemination or prevent 
its diffusion over practically the entire peritoneal surface ; and 
(3) local suppurative peritonitis, where, owing to the characler 
of infection, there is the formation of pus, but its development 
ia 80 slow that the 8>'atem ha» time to form adhe^ons of omentum, 
intestines, and other viscera and thus form a wall by which the 
infectious 6uid is confined to a limited portion of the peritoneal 
cavit>*. 

Ctttise. The essential causes are the pyogenic organisms. The 
glenns most often responsible for septic or suppurative peritonitis 
ate the streptococcus, the staphylococcus, the gouococcus, 



150 



PHINCIPLKS OF SUBGERT. 



fte bacillus typhosus, and the bacillus coli communis. These 
germs may reach the peritoneal cavity (1) by direct infection 
through an accidental or operative wound ; (2) by exteitiuon of 
Buppuration from a gastric or duodenal ulcer, empyema of the 
gall bladder, appendicular abscess, or niptured pyo-salpinx; (3) 
by uiffCliun through the bloud,as iasomfliniesseenwhensuppurtt-' 
tive peritonitis develops during the course of a geueral pyemia. 
As predisposing caus(;s, or the factors favoring the development 
of the condition in the presence of the infectious agent are included 
conditions which lower the resistance of the peritoneum. It is a 
well-known fact that the healthy peritoneum can successfully 
deal with a limited amount of infection. lt« capacity m this 
direction, however, is much lowered by long exposure to the air, 
by rougii handlmg, by tiie presence of blood elota, and by antece- 
dent disea.'fes. 

The Symptoms of Septu Peritonitis are those of acute sepsis. 
They appear so quickly that they are often mistaken for shock. 
The temperature is often subnormal, the pulse is rapid and^H 
thread-like, the skin is cold and clammy, the face is pallid and ^^ 
ashy, the abtlomen is Hat and soft — there not having been time 
for distention or ripdity to develop. The patient is apathetic 
or indifferent; the mind however is clear. Death iisually results 
in from twelve to twenty-four hours.. On opening the abdomen 
at the post-mortem the peritoneum is found red and angry, 
with perhaps the presence of a small quantity of bloody eeruRi. 
There is no pus, becan.ie it has not had time to form. 

The Symptoms of Diffuse Suppurative Peritonitis are plainly 
marked, as here they ha\'e time to fully develop. They first 
appear nliout twoU-e to twenty-four hours after the accident or 
operation. There is pain and t^-ndcniess of the alxlomen, begin- 
ning about the umbilicus, but Uter becoming general. The tem- 
perature slowly rises, being first 100, in a few hours 102 and 106 
or 108° Fahrenheit. The pulse is rapid and wiry and progres- 
sively loses strength with the advance of the disease. The quality 
of the pulse is a better index to the condition of the patient than 
the temperature. Respiration becomes quicker and is thoracic 
in character; the abdomen becomes distended and its walls stiff 
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and riEi<)- It is impossible to move the bowels by puigataon, 
owing to paresis of tlie intestines from toxemia and distention. 
Vomiting is almost conatant., the material consisting firet of the 
stomach contents, then of mucus and bile, and finally as death 
approaches the patient turns the head to oneade and without 
nausea or effort regurgitates moutbfuls of black fluid which baa 
an extremely offensive odor. Upon examination it will be 
found lo conrfet largely of blooi.1 and it is believed that it haa its 
origin from the cougested gastric mucosa. The patient early 
assumcR the dorsal portion and lies with the trunk motionless 
and the knees and hips flexed. The face becomes gray and 
wears an expression of anxiety; the nose is sharp, cold and 
pinched; the eyes sunken, the cheeks collapsed and the hpa blue. 
The intellect generally remains clear and "while there is often a 
total lack of realization of tlie inevitable and usually dntaded 
end, it is as often thoroughly appreciateil by the patient and 
viewed with a cahmiess which increaaes the awe, which always 
attaches to the presence of the shadow of death, "—Tyson. 

If the abdomen is opened either during life by the surgeon, 
or after death by the pathologist, it is found to contain a large 
uantity of free turbid fluid resenibling pea soup. The intestines 
are widely distended, red and congested, and covered by numer- 
ous flakcij of lymph. 

The Symptoms of I^calited Suppurative Frritoniti^ begin very 
much like those of general suppurative peritjiinitis, except that 
they are not so acute, and usually rapidly improve when the effort 
of nature is successful in confining the suppurative product to one 
part of the abdomen. The patient suffers pain first about the 
umbiheus, then o\-er the entire abdomen, and finally localized 
at the seat of the abscess. Tendemes^is also at first general, but 
later becomes local. The temperature is at first markedly ele- 
vated, but later may become normal. The abdomen is at first 
distended, but later tympanites disappear and rigidity is limited 
to the region involved. Frequently a patient will come into the 
hospital with a normal pulse and temperatun;, littJe or no pain, 
and an abdomen that is flat and soft, except over the pus collec- 
tion, where it is hard and tender. Sometimes tlie tension of the 




piifi is 90 great as to make nn abscess siimiUte a solid tumor. 
A|B;uiu, careful palpation may elicit fluctuation. When the abdo- 
men is opened, a quart or more of offensive pus may be found 
separated from the adjacent viacera by a barrier of lymph, the 
other portions of the abdomen being, to all appe^rancvs. normal. 

Diagnosis. The diagnoais of .septic or .Mippurative peritonitis 
is based on the liistory and the symptoms just described. Wb^ 
in doubt, a blood examination will often settle the cjuestion of 
whether or not pu« is present. 

Treatment. This subject is too extensive to nompletely con- 
sider. The preventive treatment conBisls in the use of proper 
aseptic and antiseptic measures in all abdominal work and in 
the careful investigation of any symptom in a patient which 
may point to a trouble likely to lead to a pe-ritoneal tnfecticHi. 
Thus an early diagnosis and cure of an u1u-r of the duodenum, 
empyema of the gall bladder, imftammation of the appendix, 
or suppuration of tlie Fallopian tubes may a\'crt the danger under 
which the patient labors. When septic peritonitia develops, the 
patient is usually doomed and efforts arc of no a\'ail. The infec- 
tion is so acute and the pn)gress of the disease no rapid that noth- 
ing can be done except to palliate symptoms. 

In l>iffu3e Suppurative Peritonitis, a prompt o{)eratioD ffcna 
the only chance for life. Formerly, patients were opened, evia- 
cerated, waidied out with gallons of saline solution, and drained 
through mutiple incisions, l^e present practice is to make an 
incision over tlie su8|)ected focus of infection, say, a perforated 
intestine, or gangrenous appendix, stop the introduction of 
additional infection by closing the perforation or removing the 
appendix, put ina large nibbcrdrain. which should reach to the 
most dependent point, which is Douglas' cuUic-sac in the female, 
and the corresponding pcritooeal pouch m the male; and then, 
without attemptiiiK irrigation or cleansing of Uie cavity, place the 
patient in a sitting position in bed. This relieves peritoneal 
tension, which i» forcing sepsis into the circulation, drains toxic 
fluids from the absorptire surface of the peritoneum of the upper 
abdomen to the practically unabsori)tive siu-facc of^ the pelvis, 
from wliich point it escapes through the tulse to the dresangs. 
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6Ui]gtCAl and poetural treatment should be aided by the 
itroduetion into the sj'steiu nf large qiiautitieR of fluid which caa 
best be done by Murphy's low pressure continuous introduction 
of uomial salt solution. By overfilling Uie vessels the peritoneum 
is made a secreting instead of an absorbing surfa(!e. If there is 
nausea the stomach should be irrigated. Morphia should lie given 
to relieve pain and sulphate of spartine to stimulate the heart 
and kidneya. No nouriflhineJit or purgatives should be given 
by mouth until the crisis is passed. 

The treatment of Localized Suppurative Peritanilis consists in 
inciHon, eracuation and drainage of the abscess without opening 
the general peritoneal CAvity, if this be possible. For instance, 
if a pelvic abBcess can be palpated through the vagina, it sliould 
be opened by puncturing the vault of this canal and drained by 
tlie inovrtion of a tube or gauze. If an appendicular abscess can 
be mapped out and it is adherent to the abdominal wall, it should 
be opened and drained, and care taken not to break down the 
barrier which nature has formed as a protection for neighboring 
vii^cera. If , as is sometimes the case, it is found impossible to 
reach the abscess without opening the cavity, then, after incising 
fcUie abdominal wall, the healthy structures should be carefully 
[protected by walling them off with hot moist pads of gauae 
before the abscess is opened. The contents of such an absecsB 
should be carefully sponged out, the focus from which it originated 
searched for and removed, and drainage so placed as to convey 
away the pus which will subsequently form without allowing it to 
infect the healthy peritoneum. 
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SUPrCRATIVB OSTEOMYELITIS — CAUSE, PATHOLOGY, 8YHPT0US, 
DIAGNOSIS, PROGNOSIS, THKATMENT. 

Suppurative osteomyelitis is an iicut« suppurative inflammation 
begimiiiif; in the medullary cavity of bone. It is a disease of 
frequent occuri'eiice, often disastrous in results, antl in its early 
staRfs difficult to diagnosticale. If recopiiw^d early the deform- 
ity to limb, or danger to life, can be averted. If allowed to go 
untreated, the result may be a reproach to Uie attendant, and 
disastrous to the patient^. 

CAUSES. 

Suppurative osteomyelitis is caused by the ordinary pj-ogenjc 
genne. At one time it was supposed to be due to a special organ- 
ism, but this claim has been refuted. It in nnw known that sup- 
purative osteomyelitis and furuncle have essentially the same eti- 
ology; in fact, suppurative osteomyelitis is sometimes spoken of 
as furunculosis of bone. An investigation of thirty-five cases 
of the acute disease showed that in twenty-one cases the infection 
was with the staphylococcus pyogenes aureus, in ml-vcu cases the 
staphylococcus pyogenes idbus, in three oases the streptococcus, 
in two cases the pneumococcus, and in the remaining two the 
nature of the microbe could not be determined. In still other 
cases reported the bacillus typhosus, the bacillus pyocyaneus, 
tbe micrococcus pyogenes tenuis, and the bacillus coli oommunU 
have been found. 

In the form of suppurative osteomyelitis now being described 
there is no open wound and the germs gain access to thv mvdullar^' 
cavity of bone by being conveyed to it by the blood. The pre- 
disposing causes to suppurative osteomyelitis arc age, sex, cold, 
traumatism and acute infectious diseases. (1) Age. Suppu- 
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ratjve 08t«om>'clitJ8 almost invftriably begins between the third 
and fifteenth year. This is the period of development, when 
growing bone presents such peciJiaritit's as to make it readily 
Busceplihle to infection. (2) xSex. The disease is more common 
in boys than in girls, beeausi' the former lead a more at^tive and 
outdoor life and are more exposed to traumatism and cold than 
girls. (3) Exposure to cold is another predisposing factor, aa it 
causes congestion and favors localisation of floating micro- 
OTganisms. (4) Trauma is another indirect cause, as it creates 
a lowered vitality. Frequently in cases where the disease results 
there will be a luHtory of a contusion, blow or fracture from which 
recovery apparently look place to be followed later by the devel- 
opment of the disease. (5) Acute infectious diseases, such aa 
smallpox, tj-phoid fever, scarlet fever, meaales, and diphtheria, 
seem to prepare the medullary tissue for infection. Keen reporta 
sixty-nine cases of suppurative osteomyelitis following infectioue 
discaisrs; typhoid fever was responsible for thirty^evcn. He 
explains it upon the theory of septic thrombosis for the early 
cases and enfeebled nutrition for the late ones. 

PATHOLOOT. 



The disease most frequently attacks the long bones, such as 
the femur and tibia. It ta also soitictiuies seen in the Kcapiila, 
clavicle and ribs. It almost invariably begins at the juncture 
of the diaphysis with tlie epiphysis, or shaft with the extremity, 
' TTiis is due to the peculiar histologic structure of the part before 
oeeification is complete. During growth the cells are embry- 
onic, possess little resistjince and the cireulation of the blood is 
dug^sh, owing to the capillaries being large and imperfectly 
developed. In fact, the epiphyseal line nf bone is so susceptible 
to all diseases that it ha*) bec-n termed the '"zone of piithologic 
election." The pus microbe, gaining entrance to the circulation 
throu^ the respiratory or alimentary mucous membrane, or 
from a pre-existing focus, is carried by the blond to the medullary 
cavity of bone and, finding in that tissue a favorable soil, owing to 
the anatomic or pathologic condition present, ejects localization 
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ftnii produces inflaminstion. The reaction is usually acute and 
intense and the alteratiou m the capillarj' walls «uch as to aUow 
the escape of blood elemeJits by rhexis- There i? exudation and 
transudation and tb« conversion of the^ products into pus. 
Owing to the inflammation occurring in the cawtyof bone and 
being circuniBcribcd by rig^d inelaatic walls, which do not per- 
mit of expansion, the tension is great and necrosis from pressure 
results. From this absceys in the hollow cavity of the bone the 
inflammation pxtends in the form of a suppumti%'e phlebitis 
towanls the surface mitil finally it reacbcs Ibc periosteum. This 
structure is tough and for a time sufficiently resistant to withstand 
the effort of pus to make its way through it ; consequently the pus 
burrows beneath it and strips it from the bone. Finally the 
periosteum ruptures and the confined infectious fluid escapee. 
Active manifestations of suppuration develop in the overlying 
soft structures until finally pus reaches the surface and discharges 
by an opening through the skin. With the relief afforded by this 
natural drjiinage tlien- is usually rapid improvemeot and repara- 
tive proce-saes are inaugurated. 

The portion of bone which has been killed by pressure and 
poison separates from the adjacent living bone and lies loose as a 
foreign body, and is called tbc seqy^estrum. New bone is tbrown 
out to form a case around the flead bone and this is cjilled the 
inixtlucrum. To give drainage an opening or sinus is fomii-d 
from this CAvity to the surface of the bone and this is called the 
cloaca. The throe terms may be imprt^sscd by considering the 
sequestrum the corpse, the involucrum tbe casket, and the cloaca 
the opening through which may be viewed the face. 

StUVtOKA. 



General Symptoms. I*remonitory symptoms of suppuratlw 
osteomyeJitis include indisposition and general weakne^ss. Iliese 
arc soon followed by a chill and rapid rise of temperature with 
other characteristic evidences of toxemia and sepsis. In oertwn 
cases, fortunately rare, where infection attacks sewral bones 
simultaneously, the patient rapidly posses into the "tj-phoid 



state," dMuacUrizctl by mutlering delirium, dry toDgue, diar- 
rhea, quick pulne, burning fever, swiftly progressing prostra- 
tion, and dcalb. 

Local Symptoms. Fortunately in the average case, the local 
sympUaas arc well marked, and if carefully weighed will give 
timeiy evidence of the nature of the disease. 

1. Fain is one of the earliust and most confitant. It is boring, 
tearing, or throbbing in character and marked by exacerbations 
at night. It i^ due to the tension of pus confined in the unyield- 
ing bone. It grows worse as the quantity of pus increases and 
is immediately relieved when the pus perforates the periosteum 
and ejtcapes into the soft structures. It is not, as a rule, strictly 
localiwHl, but is frequently referred by the patient to the neigh- 
boring joint. 

2. Tenderni-ss is the most reliable of the early symptonta 
because, while pain is diffuse, the area of tenderness, as elicited 
by the surgeon's fuigers, will correspond U) the extent of the die- 
ease, and, furthermore, it will be found that it is most marked at 
the point where pus is nearest the surface. Tenderness, there- 
fore, is valuable in determining the site for an early operation. 

3. Swelling is absent in tlie early stages of osteomyelitis, 
because it cannot occur until the pus burrows through the bona 
and attacks the soft structUR-s. It usually begins when acute 
pain stops. It is not a symptom of suppurative osteomyelitis, 
but a result or complication. Us absence in the early stage 
should not deter an immediate operation, but rather favor 
one. 

4. Synovitis, or the involvement of a neighboring joint, may 
be simply an effusion due to vascular disturbances, or may be 
8<ippurafive due to direct extension of inflammation. If It 
is nx-n-Iy mechanical it does not ifquirc the same active treat- 
ment as it does when it is infectious. 

5. Epiphyieolysis, or the pathological fracture of bone at 
the juncture of the epiphysis with the diaphysis, is due to the 
destruction of bone at this point, and is recognized by the dis- 
placement or unnatural mobility, such as occurs in an ordinary 
fracture. 
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6. IjOss of Function is noted. A patient with mippuralive 
OBt«omye]itis will not att«.'mpt to use the afFcctcd limb and wiU 
resist passiw motion on the part of the surgeon. 

DIAGNOSIS. 

Suppurative oeteomyetitis is not usually recognized by the 
attendout in its t^arly slagc. It is mistaken for periostitis, 
ostitis, arthritis, rheumatisin, erysipelas and typhoid fever. 
Holmes states that in the old days the diagnosis was more fn- 
quently made at the postmortem than at the patient's bed- 
side, llie nature of the disease cannot be liecidcd by a considera- 
tion of any one symptom, but only by grouping them all together. 
The age and sex of the patient, the history of an injury, however 
trivial, the exiatejice of a suppurative process, however insignifi- 
cant, and the recent history of typhoid fever or other infectious 
disease must be carefully conKi<Iered. Next the general symp- 
toms, the chill, fever, prostration, and finally the loco! manifesta- 
tions of the disease, the presence of boring, tearing pain referred 
to a limb or joint, the existence of tenderness near, but not in, a 
joint — that is at the epiphyseal line — and ttie absence of sweU- 
ing, heat, and redness ought to lead to a proper appreciation 
of the eontiition. If the case is seen later, after swellii^ 
develops, pus forms and discharges, the history of the caue, 
plus the results that have followed, leave no doubt as to the 
nature of the disease. Suppurative osteomyelitis can be 4^ffer- 
cntiated from primary arthritis by the difference in the seat of 
the point of greatest tenderness, from acute articular rheumaljsm 
by t&e fact that in rheunuitism the pain shifts from one joint to 
another and suppuration does not occur; from typhoid fever by 
the fact that in typhoid fever the onset is gradual, while osteomye- 
litis is ushered in full fledged with a chill, high fever, and exquimte 
pain at or near a joint. Should multiple osteomyelitis occur 
and there be an overwhelming initial dose of poison the patient 
may pass at once into a stupor, and die before a diagnosis can be 
made. 
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PROGNOSIS. 

Under this must be conaidcred (1) the danger to life and (2) 
the danger to permanent disability of limb. Before the days of 
aseptic surgt-ry from 25 to 50 per emit of the cases of suppurative 
osteomyelitis died from septicemia, pyemia, anemia, and degener- 
ative changes, the result of prolonged suppuration. This mortal- 
ity under modem methods has been markedly lessened. Some 
c&sea of multiple osteomyelitis are dooint^d to die ; others can be 
saved by timely intervention. 

The prognosis as to permanent disabiUty of the limb depends 
on the extant of the disease and the promptness of the relief 
afforded by the surgeon. The patient rarely recovers without 
some defonnity due to necrosis, arthritis, or epiphyseolysis, but 
a »or\'iecabIe limb can usually be secured. 



TREATMENT. 

The general treatment of suppurative osteom^litis consists in 
the adininiiitratioii of purgatives to empty the bowelt, of opium 
or its alkaloids to relieve pain and of stimulants for the heart and 
respiration, the use of cold sponging to reduce fever, the iramobili- 
lation and elevation of the affected part, and the selection of an 
easily lUgested and nutritious food. These measures, however, 
are entirely secondary in iniportiuice to surgical intervention for 
the tuecbanical correction of the trouble. Operations for osteo- 
niyelitis are divided into three classes with reference to the stage 
of the disease at which they are performed: (1) An "ea.rly opera- 
tion," or one done before there is an extension of the disease from 
the medullary cavity to the periosteum — that is, before any 
external swelling is apparent; (2) an "intermediate operation," 
or one done after the inflammation has extended through bone 
and there is infection of the overlying soft struct^l^es but before 
there lias bt^eii time for the sequestrum to form and (3) the "late 
operation," or one done for the removal of the sequestrum months 
or years after the disease developed. 

An early operation for osteomyelitis is one of the triumphs of 
modem surgery. By it pain is almost instantly abolished by 
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the relief of preesure; extensive necroeia is prevented, the danger 
of ».>plic(^'nm and pyemia intiiiinixod and compUcations, such asi 
infection of soft etnictures, involvenient of adjacent joinUi, and 
pathological fractun; of bone arc prevented. TTie disease ia cut 
short and the patient's recovery ha6tene<). The operation is 
prt'ceded by disinfection of the part and the application of an 
Eemarch constrictor to render it bloodless. An inrinion is uiade 
over the area of greatest teiidt-rness, which usually corresponds 
witJi the epiphysejU line. The skin and fascia are divided and 
musculur atruclures separated until the periosteum is reached. 
This is incised in the long axis of the bone and reflected with an 
elevator. A chisel and mallet are next emplo)"ed and an opening 
made through the compact bone to the medullary cavity. As 
soon as puB ia reached it is sponged out and the cavity disinfected, 
and drained. The constrictor is removed and any bleeding ves- 
sels ligated. Oozing from the boue ca\'ity is best controlled by 
gauze packing, the ends nf which are brought through the wound. 
A copious antiseptic dressing is applied and the part immobilJMd. , 
The after treatment consists in the daily removal and replace- 
ment of the gauze packing until the cavity becomes healthy and 
heals by granulation. At the same time Bier's hyperemia may 
bcemployed. Xninterm«iMi/«opmifwnisonedoneaftcru)fectian 
has ext^ded to the soft stnictures but before the sequeatntm 
has formed. Necrosis has taken place, but sufficient time has 
not elapsed for the dead bone to become separated from the living. 
If the surgeon attempts to do a radical operation at this time 
he may make the mistake either of removing more bone than is 
necessary, or leaving bone which he ought to take out. He had 
better, therefore, content himself n'ith making a sufBcient num- 
ber of openings in the skin to drain the soft structures and post- 
pone his attack upon the diseased bone until Nature has had an 
opportunity to form the sequestrum. In rare cases at this stage 
the infection may I>e so vinilent that in order to save the patient's 
Ufc an amputJition will be necessary. 

A hie operation is one done after the disease has run its acute 
course and Nature has separated the dead from the living bone. 
For this reason it is frequently spoken of as the operation of 
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Bt'questrotomy, It is sometimes difficult to detenniiip the exact 
time at which it ought to be done. If the patient's general health 
is improving there is no need of haste and nothing is lost and a 
great deal is gained by waiting. Again, however, the operation 
is imattended by claiiper and usually results in a cure, and if 
it is to be done sooner or later it had better be done soon. The 
steps couHist in rendering the luub aaeptic and bluodle-ss, ui dis- 
secting through the soft structures to the bone, in opening the 
cavity of the involucmm with a chisel, and in n-moving the 
sequestrum. When tliis is done the surgeon is confronted by the 
problem how to fill the cavity left in tbe bone. Tlie old plan 
was to disinfect and pack with gauze and allow to fill by granula- 
tion. Thisissafe and satisfactory, but entailsalonEcon\'al(;sceoce. 
Various ingenious methods have been suggested to save time. 
One ia to efideavor to crusli or cause collaps<- of the walls of the 
involucnim, but this is only feasible when the rase is compara- 
ti%'ely recent and the bone toucertaintkgreemallt'able. Another 
is to suture the periosteum and overlying stnjctures closely and 
then remove the tourniquet, allowing the cavity to become filled 
with blood, which on clotting will form a scaffolding upon which 
new bone will develop. Another is to pack the cavity with decal- 
cified bone chips or with an iodized preparation of gelatin or 
with a preparation of iodoform, spenuaceti and oil of sesami, 
known as the Mosetig-Moorhoff method. For fiu-ther details 
the student is referred to books on practice of surgery. 



LECTURE XTX. 

ULCERATION AND UIXJERS — i« PORTA NCB—FRBQUENCT'—CAUBSS — 
VARIETIES — DIAGNOSIS— PItOGNOeiB— TREATMENT — FISTULA 
AND SINUS. 



Ulceration is moleciJar death of tissue, or a wfteuing and 
disintpgration of tissue, cell by cell. The result of siiperficial 
ulceratiui) ih the fonuation of au ulcer or an open sore, cbaractcr- 
iaed by little or no intrinsic tendency to heal. All ulcers are 
cauaed and nmiutained by inflununation, and continue to exist 
until the primary c-au^e has l)e-en removed or rendered harmless. 
Ulceration ajid reKPUiTatioii arc both pn'sent in an iJcer. If 
the destruction of cells exceeds the production of cells then the 
ulcer RTows larger in siac; if the two are al)out equal the ulcer 
remains stationary; if destruction ceases and repair continues, 
the ulcer grown Bnialler and finally heals. 

Ulcers are extremely frequent and while they are apparently 
insi^iificant lesions they produce nmch auffcriiig and disability. 
As will be shown they may be due to different causes. There is 
DO one remedy which will prove efiicacious in their treatment and 
their cure frequently (axes the diapiostic ability and rewiurces of 
the surgeon. Llcere are prp-<'tninoutly a disease of the poor. 
When a rich man injures his limb he at once takes the needed 
rest and applies appropriate treatment. When a i>oor man ia 
threatenetl with an ulcer he can not afford to quit work, but con- 
tinues his occupation. His leg gets worse, but he maintains an 
upright position until finally the pain compels him to seek relief. 
Jiiat in projmrtion to his reluctance to be treated is his demand for 
a speedy cure. The conscien lions practitioner when confronted 
by such a case will regret if his knowledge is inadequate to give 
the best attainable results. 

Classificatum of Ulcers. Ulcers are divided into superficial and 
deep and into acute and chronic. A superficial uker is one that 
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involves only the upper layer of the skill ; o deep ulcer is one that 
extends through the skUi and invarles thp subcutaneous areolar 
tissue. Ati acute uker is one that results from active dcatmclive 
changra such as Kaiigreiious inflammation. It develops quickly, 
appMids rapidly and is attended by marked local and gcneml dis- 
turbances. A chronic vlcer is one that results from chronic 
inflammation such as tuberculosis. It develops slowly, pro- 
gnoses insidiously, aiid does not caune much suffering. 

Anatomy oj an Ulcer. For the purpose of description, an ulcer 
is said to have a floor, a ruargui, an undnrlying or surrounding 
tissue and a certain shape or faze. The floor or base of on ulcer 
is the depresaeii central part of the sore. It is usually flat but 
may be concave. It is studded with granulations which may 
be sparse, or thickly set; may be small, pink and firm, or large, 
pale and flabby. The margin or edge of an ulcer is tliat portion 
of it« surface extending between its floor an<i the surrounding 
skin. It may be sloping, vortical or excavatt'd. The underlying 
or surrounding tissue of an ulcer consintA of the cutaneous or 
areolar structures lying in immediflt*? conttict with it. It is 
usually hard, dense and even cartilaginoiut from extension of 
inflammation and aggregation of leucocytes. The shape of 
an ulcer varies. It is usually rotmd or oval. It may be serpen- 
tine or so irregular as to defy description. The size of an ulcer 
also varies, not only in different cases but in the same ulcer at 
different limcB. It may be only the size of the head of a pin, 
or may involve the entire circumference of a limb. 

Causes of I'lceration. As previously staled, all ulcers are due 
to destructive cJiange? incident to inflammation. The character 
ofthisand the resistanceof tissue varj- widely with constitutional 
and local oonditifin.a, which must therefore be briefly consid- 
ered. 

I, Conxtitutian. Certain systemic conditions predispctse to 
the formation of an ulwr by Impairing the patient's resistance to 
infection. If they can be corre<rtcd, an ulcer can he. pennanetitly 
healed. If they ore incurable, all that can be accomplished 
is palliation of the local condition. Ulcers develop during the 
oourw of certain infectious diseases, such as syphilis, tuberculosis 
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and lepros)'. Others occur from general dbrturbanoef of nutri- 
tion, Kuch as Klarvutiun, vxpoKurc unci debilitating (liseoM-!-. 

2. I^cal. Certain mechanical injuries such as a blow, or 
bruij^, a burn or scald muy produce a wound whid) undergoing 
infection will refuse to heal and become converted into an ulctr. 
Certain diBturbances of circulation, !<uch as i^tchcmia from pn-aturt 
a« in a bedsore, or passive hyperemia from obstruction as m a 
varicose vein may lead to ulceration. Certain defects in trophic 
Der\'e influence may ao disturb local nutrition sk to cause an 
ulcer, as in "mal perforaut" or perforative ulcer of the foot. 
Finally, malignant growths such as carcinoma may bivalc down 
and be the a-at of chronic ulceration. 

Varieties of Vlcer. Ulcers are divided into different groups and 
designated by names which indicate either their cause, as vari- 
cose ulcers, or their clinical heha%'ior as phagedenic ulcere. 

1. The InfJamed or Traumalic Vker. This type is essentially 
an open wound which has become infected and unc^ergoeJ^ ulcera- 
tion, llic graiiulaliuus are numerous, small, florid, and bleed 
easily. The surface is covered with a tJiick yellow pus whicii ia 
readily wijx'd off. Pain is not gri'at but the part has a just appre- 
ciation of injury. Granulations usually cease to fonn when the 
level of the skin is reached, and epidenniication begins as soon as 
ulceration ceimea. The indications for treatment are those for 
ulcers in general, 

2. The Indolent, Weak or CaUoua Ulcer. This type is usually 
the result of inefficient treatment of the traumatic sore, when 
from any cause nigeneration has been delayed an<i debility has 
taken the place of normal acti%ity. The granulations are larger, 
paler and fewer. They coutaui Ios.i blood and are more insensi- 
tive. The discharge is thin and serous. The margins are hard 
and elevat<?d. Tlie surrounding tisnies are swollen and discolored 
from passive congestion. Treatment consists in scarifjing or 
dissecting out the indurat<!d margins, and then applying the 
treatjnent for ulcers in general. 

3. The Exvherant or Fungous Uker. Just as a trxumalic 
ulcer may degenerate into an indolent ulcer owing to too little 
reparative euerg>', so it may become converted into an exuberant 
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or fungous ulcer owing to the exercise of a too active effort at 
repair. An exuberant or fundus ulcer in one in which granula- 
tions form 80 rapidly that the cells can not be converted into 
mature tisRue. As a rpsult the gruiiulationfi overahoot the sur- 
rounding skin and present the picture spoken of by the laity as 
"proud flesh." Epideriiiization can not take place until the 
exuberant granulations aiv reduced to the level of the skin. 
The special indication for treatment in to cut down the granula- 
tions either mechanically with a knife or chemically with an 
escbarotic. In practical experience nothing bo reduces the pride 
of " proud flesh'' as the judicious use of nitrate of alver. 

4. The Irritable or Erethistic Ulcer. This type of ulcer is 

uracterised by pain which is always considerable and usually 
sWe. An indolent ulcer does not appreciate an injury; 
a traumatic ulcer merely acknowledges it; an irritAble ulcer 
resents it. Irritable or erethistic ulcers are sometimes seen on 
the ankle but usually occur in the rectal region, e. g., fissure in 
ano. They are usually superficial and involve only the upper 
layers of the skin or mucosa. They arc usually deejjer at some 
point on their floor than at otlier points. They contain few gran- 
ulations, are angry dark red in color and coveretl with grajnsh 
film. Their edges are serrated and everted. Discharge is thin, 
acrid and bloody. Indications for IreiUment other than those 
for ulcers in general arc rest of the part and excision or destruc- 
tion by cauterization. 

5- Phagadenic or Gangrenous Ulcer. This is a type of ulcer 
due to infection with germs of great virulency characterized by 
rapid molecular disintegration of tissues and increase in size 
of ulcerative area. As an exaniplc may be cited the chancroid. 
The phagadenic ulcer is usually irrepilar in sha|>e. The nurgina 
are abrupt and somewhiit raggt-d. The surface is destitute of 
granulations, of uneven depth and brownish color. The skin 
around it is rerl and swollen. The discharge is thin, acrid and 
bloody. Special indications for treatment are disuifcction and 
cauterization with nitric acid or the actual cautery. 

6, The VarioKe Ulcer. This is a type of ulcer usually] found 
on the leg, due to infection and ulceration of tissue predisposed 
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to degenerative proresses by lowered vitality from passive 
hyporcniin. I'lie patholopcaJ changes wtnidst in destrucljou of 
the valvefl in the veins from the weight of the long oolunui of 
biood, dilatutiuii of the vos».>ls and the production of varicositv. 
Int^^rference with the flow of venous blood causes an edematous 
swelling of the limb. Iiifeelioii follows either from xviihout by 
injury or from within by looal phlebitis. Then conies inflamma- 
tion, ulceration and the formation of a sore. These ulcers have 
tbe charact^'rietics describeil imder the head of indolent, wrak 
or callou» u]ci>n<. The et»eJitiat element in successful treatment 
is the coirection of the passive hyperemia in the limb. This may 
be effeeteti in some cases by strapping or the u^ of elastic con- 
striction ; in other cases by the prolonged ele\'atiDn of the limb. 
The quickest and most permanent cure will follow the excision 
of the main venous trunks, disserting out tbe ulcer and skin graft- 
iug the R-suIliiig raw surface. 

7. Trophic Vleers. This ljT»e of ulcer is due to aome unex- 
plained interference with the trophic nerve influence in the part 
which leads to its infection and ulceration ; as an example may 
be cited the perforating ulcer of tlie foot. Owing to lack of 
knowlwlge of the etiology or pathology, treatment b usually 
symptomatic. Ileccntly stretching of the nerve trunks leading 
to the part has beeji tried with appareJitly beneficial eflfect. 

8. The Specific Ulcer. This typo of ulcer is due either to 
certain constitutional diseases such as syjAilis, tuberculosis, 
actinomycocie, leprosy, scmry, etc., or to local trouble, such 
as malignant di»f!ase. Specific ulcers will be discusEHKi in tbe 
lectures on the different diseases which cause them. 

Diagnofit of Ulcers. The dia^osis of the cause of ulcera- 
tion is e.'isential to successful trejitnient. In some cases it is easj". 
in others difficult, and in some instances impossible. The clinical 
history of the patient should be carefully reviewed, the area itself 
critically examined aJid if necessary microscopical examination 
or inoculation experiments made of discharges, or fragments of 
tissues. 

Prognosis of Ulcers. The prognosis of an ulcer depends upon 
the type of ulceration and the poasibihty of removing its cause. 
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It e also influenced by the general health of the patient, his pc^cuni- 
ary ability to lake the necessary treatment, and the ability of the 
attending surgeon. 

Treatment of Ulcers. The indicatioDH for tn-atnient which 
apply to all ulcers are to remove the cause, to give the afFeeted 
part reat, to eliminate infection and to apply appropriate dretis- 

1. Remove the Cause. If the iJcer be due to mechanical irrita- 
tion 8uch SiS the edge of a rough tooth or the comer of an improp- 
erly padded splint, the cauae should be removed. If the ulcer 
be due to po^vc hyperemia from varicose veins the edema should 
be removed by elevating the limb, aud prevented from recurring 
by the u»e of bandages or by excising the varicose vein. II the 
ulcer be due to syphilis or scurvy the cause should lie combated 
by appropriate const itutional remedies. 

2. Mecfiankal and Functional Rest The part the seat of 
ulceration must be given rest. If the ulcer be on the cornea light 
Diust be excluded ; if the ulcer be in the stomach, food by the 
mouth must be temporarily witlihckl and the patient sustained 
by rectal alimentation. If the ulcer l)e on the leg. locomotion 
must be prohibited. If the ulcer be on the sphincter uni the 
uiuscle must be paralyzed by divulsion. 

3. Eliminate Infection. As ulceration is always due to infec- 
tion and usually attended by suppuration a thorough preliminary 
disinfection should be practicetl before the application of any 
of the dresinngs to be afterwards described. This disinfection 
should consist of the sterilization, not only of the infected area, 
but of tlie entire part on which it is located. This should be 
accomplished by the usual metliods of shaving, scrubbing with 
bot wat^r and green aoap and the use of antiseptic solutions. 

4. Apply Appropriate Dressings, (a) Moist Dressings. After 
the preliminary cleansing of the wound and adjacent surfaces, 
tlie first treatment usually tried is themnistdressing. Themethod 
of application consistf in saturating a pad of absorbent cotton 
witJi the solution selected, applying it to the raw surface and 
preventing rapid e%'aporation by covering it with a layer of oil 
silk. The cotton should be wet as often as it becomes dry, and 
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BhouJd be changed as often as it becomes soiled. The wdution 
tmploycd should not be a strong antiseptic as it would kill celb 
as well oa gcrni^, but it should have uii inhibitory action on micro- 
bic life. The three that will be found most satisfactory are chlo- 
ral hydrate solution (chloral hydrate 3i, water Oij); Thiersch's 
eolution (sidicylic acid 3ss, boric acid Siij, water Oij); and 
acetate of aluniimim solution (alum ovj, acetate of lend 5ixas, 
water Oij). They may b<- used either hot or cold and should be 
employed in conjunction with rcat and elevation. Many a 
rebellious and swollen leg ulcer comes to the surgeon scarred 
with caufitics, gritty with antiseptic powders or filthy with greasy 
ointmpntit ; but few fail to yield when the patient is put to bed, 
the limb elevated, and the part treated as above described. 

(h). Dry DifSMiiigs. Tlie treatment of gaiiulstiug surfaces 
by dusting them with antiseptic powders has been made xuide- 
Hprvedly iK>puIar by the advertusements of firms that have pro- 
prietary preparations to sell. The powders most frequeJitly 
employed are iodoform, aristol, dermatol, bismuth, boric acid 
and oxide of zinc. 

In some cases they dogo(Hi,butinmo8t instances they do harm. 
Chemically they destroy germs and lessen suppuration ; mechani- 
cally they destroy embryonal cells and relanl healing. When 
first applied trO a wound decided improvement is seen, but con- 
tinued use is followed by irritation due to absorption of moisture 
and the formation of crystalline concretions that act as foreign 
boflies, or broad incrustations that prevent the escape of pus and 
other wound secretions. 

(c) Oleaginous Dressings. The use of salves and ointments 
in the treatment of superficial wounds has fallen into unmerited 
disfavor. Because before the day of luitiseptic surgery they 
were abused is no reason why tJiey should now no longer be 
tiaed. Some prepnratiocM become randd and ahould be a\'oided ; 
others remain sterile and may safely be employed. Vaseline, 
lanolinc.and castor oil, plain or medicated, will give better results 
in some cases than any other application. They exert a feeble 
antiseptic action thus lessening suppuration; they exclude the 
air thu9 relieving pain; and they prevent tlie adhesion of over- 
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lying dre!!singB thus sa\'ing the etnbrynnal ccIIr from tnechiiiiica] 
iiiiury. In extensive bums thvTo in nothing bt-ltor in the 
early stages than a 5 per cent mixture of ichthyol and vasc- 
liue. and in ultiggiith grnnulations, vupecially of a tubc-i-culur 
character, gootl will result from the application of a combination 
of 1 ptT cent carbolic acid, 5 per cent baljsara Peru, and 94 
per cent cAstor oil. 

(rf) Nutritive Dressings. Considerable benefit will sotnetiinoti 
be derived in the treatment of a granulating wound by the uae 
of adreg^g that supplies food directly to the formative cells and 
their offspring. Proliferation is often arrested by starvation, 
and feeding is the logical remedy. The agent employed should 
be aseptic, non-irritating, and should contain nutritive material 
in an easily absorbable form. The prepiLralion that most nearly 
meets these requiremens is Valentine's Meat Juice. It is sterile, 
contains no alcohol, is rich m foodslufr, and possesses theproper 
percentage of sodium chloride. It should be diluted witb three- 
fourths water warmed to the leniperature of the body, and 
applied on cotton in the form of a moist dressing. It does a 
great deal of good for a short while, but then loses its effect. As 
soon as pale granulations become pink and healthy it has fulfilled 
its function, and should give place to some other dressing. 

(e) -Alterative Dressings. Cells, like individuals, sometimes 
without assignable reason develop disturbunccs of nutrition 
n*quiring alterative treatment. In the management of a granu- 
lating wound there is often call for local medication. Experience 
alone can teach the surgeon the agent to employ and the time and 
method of its application. Nitrate of silver, mercurial oinl- 
meJit, chloride of rinc, and sulphate of copper are all usefiJ and 
time honored renioilies. Among newer i}reparation8 must be 
mentioned proto-nuclein. Sometimes indolent or foul granulat- 
ing areas which have defieil a half-dozen other lines of treatment 
improve under its use as if by magic. 

(/) I*rolectivc Dressings. In direct c«ntiast to granulating 
surfaces that need stttnulating or alterative treatme-nt are thoae 
that arc doing well and only require protection. When the 
wound is healthy and healing progressing satisfactorily, nothing 
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is more mischievous than meddlesome interference. All that 
should Ik? done is to avoid infection by clpanliness, and to avoid 
injury to the newly formed cells by mechanical protection. 
Clfanlint'ss is secured by c^haugin^ tho di«i«ng!i as frequently as 
they become soiled anil bathing the wound with normal salt solu- 
tion. Protection is best acconipliahwl by interposing some im- 
perviou.s material between the granulations and the meshes of 
the overlymg gauze, into which they would othenvise become 
entangled. The best results follow the use of strips of rubber 
tisBU(^ placed latticewise so as to afford drainage. Rubber tissue 
is che^p and easily obtained. It can be sterilized by soaking in a 
solution of bichloride, from which it must be freed before uaang 
by washing in sterile water. 

(g) Proliferating Dressings, When the destruction of skin 
is 80 extensive that the normal reparative power is insufficient to 
cover the granulating area with epithelial cells, recourse must 
be had to skin grafting. It ha^ long been known that bits of 
cuticle profMrly planted on flesh wounds or healthy granulating 
surfaces would become adherent and grow, thus protecting under- 
lying stnicturps and act as independent foci of epidennization 
for adjacent tissue. The application of this fact with epithelial 
cells secured fnwn differejit sources and applied by various methods 
has enabled the surgeon to cause quick and certain healing of 
wounds which otherwise would be slow to close, or perhaps 
become permanent ulcere. 

FISTULA. 

A fistula is an abuoniml opening between the skin or omcosa 
and a normal CAvity. As examples, an opening between the 
skin and stomach is called a gastric fistula; an opening between 
the skin and bladder, a vesical fistula; an opening between the 
skiu and rectum, a rectal fistula, and an opening between the 
mucosa of the vagina and the bladder, a vesico-vaginat fistula. 
Fistuhc are caused cougcriitally by defects in development: 
pathologically by sloughing from pressure and inflammation and 
BUi^ically by operative [troet-i lures. The treatment of fistula' 
conasts in freshening the margins of the »{)ening and uniting them 
by suturts- 
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SINUS. 



A sinus is an abnormal opening between the skin or mucosa 
and an abnormal cavity. An opening leading from the skin to 
a cavity formed by a tuberculous abscess in soft tissue or to an 
osteomyelitic cavity in the center of a bone is a sinus. 

A anus can not be treated per se. The only way to cure it is 
to deal with the cavity which it drains. With the obliteration of 
the abnormal cavity the sinus will usually close spontaneously. 



LECTURE XX. 

OANdltENK — DEFINITION — CAtJBKS — VAIUETIES — HVMPTOM8 — 
DIAGNCBIS— PROGNOSIS — TRKATMKNT. 

Gangrene, mortification, necrosis and sphacelus are synony- 
noous UtnoB used to designate the death of tissue en masse. 
En^ish wriU^^rs usually employ the word necrosis to designate 
death of bone, and apply the terms gangrene, mortificatioii and 
sphacelus lo death of soft tissue. Of lal*- years & further distinc- 
tion liae been drawn, necroBiii being applied to death in an 
internal structure where, owing to the absence of saprophytic 
infection, putrefactive changes do not follow, gangrene and 
mortification being apiilied to death of parts of the body exposed 
to the atmoBpiiere, where owing to sapropliytic infection, the 
tissue soon undergoes putrefactive changes, 

CAUSES. 

Gangrene is not a disease, but is a condition which may result 
from general or local caust^a or a combination of both. Among 
the general causes may be mentioneil starvation, old age, alcohol- 
ism, debility froni ovt-rwork and bad hygienic surroundings; also 
diabetes, nephritis, syphilis, scurvy, typhoid fe\'er, and other 
diseases which lessen the resistance of tissue and lower the vitality 
of the body as a whole. The local causes may lie classified under 
four heads; 

1. Interference with Arterial Supply. TTiis may be due to 
traumatism where the injury results in tJic division or oblitera- 
tion of a main artery, as in the case of a stab wound of the ves- 
sel ; or it may be the result of pressure, as ui bed sores due lo 
lea\'ing the patient too long in one position ; or from overstretch- 
ing of the tissues, as in death of a flap after a plastic operation. 
It may follow tlie constriction of the lumen of an artery as in 
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gangrene of the leg following ligation of the exb^rnal iliac, or 
it may result from thrombosb^ and enibolisni, the coagulated 
Mood obetructiug the vessel and arresting the current. This \a 
aiso the cause in case^ of gtuigrene due to dieea^ of the arteries, 
auch as arterio-BclerosiH, which gradually lesiens their lumen, 
or obliterative spasm of the muscular coat incident to Ibe pro- 
longed administration of ergot. 

2. /ntor/ererice with Venous Return. This ia as surely fatal 
to the Wtality of a part as li the arrest of the arterial supply, and 
results from praclicjilly the same conditions. It may be due to 
an injur)' which partially or completely divides the vessel, to 
pressure from a tight bandage, splint or platiier cast; to ligation, 
ati is sometimes seen in gangrene of the arm following ligation of 
the subclavian vein ; or il may be due t« thrombosis or embolism 
bkicking the large venous channel from some region improtected 
by collateral vessels which remain miobstrucU'd. 

3. Interference Vfilh Trojikic. InnervaSUm. For tissue to tlirive 
it must not only have proper arterial supply and venous return 
but it must a\no have trophic innervation. Tha**, there is neuro- 
pathic gangrene sct-n afterr fracture of the spine, due to fimctional 
disturbance of the so-called "trophic nerves," and there is also 
a symmetrical gangrene called Rcynaud's iliseaac, due to spasm 
of the vaso-constrictors, brought about by reflex action. 

4. IMrect Action of Dt'strucUve Agentx on Tissue, llicrc are 
certain causes which, independently of their action uix)n the 
arteries, vt-ins or nerves, produce gangrene by direct iloBtruction. 
Among these may be mejitioned mechanical injury, such as is seen 
when an extremity is crushed beneath a car wheel; or the action 
of heat ami cold, as in the ease of a bum or a frost bite; strong 
cfacmicals as nitric acid or caustic potash; and finally and most 
importaJit of all, acut« inflammation may result in gangrene by 
the direct action of the toxins produtetl by the bacteria. As an 
illustration may be cited the dead connective tissue which con- 
stitutes the core of a boil, or the more cxttuaive death of tissue 
seen in the malignant edema of Pirogoff- 
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VARIETIEft OF QANGREXE. 

TTicre are two vari(>tics of gau^-iic, the dry and the moist, 
which present striking contrast to each other in physical 
appoarancc. It must be- ivuiembercd, howi'ver, that there are 
many gradationft between the two extremes, and sometimes the 
two types may be- set-ii sidt.' by aidt- In the same patient. 

Dry or Chronic Gangrene. Dry gangrene usually develops 
slowly as the result of the grailual diminution of blood supply to 
the part. The fluid in the tissue has time to be removed by 
natural drainage or by evaporation, thus lea\ing the part hard 
and shriveled. Decomposition takes place to oidy a limited 
extent, the skin becomes black and nTinkletl, and there is but 
slight disturbance seen in the atljacent living tissue. Usually 
a line of demarcation forms between the dead and living tissUM. 
Often there are no constitutional 8ymi)toms. 

Moist or Aaite Gan^erie. This develops quickly, usually w i 
result of »udden interference with arterial supply or venous 
return, and the tissue involved is full of fluid. The part becomes 
swollen, the skin mottled and discolored and blisters fonn. These 
rupture and evidences of decomposition anil putrefaction are 
soon Been. Gases develop, a foul discharge is noted, and the 
tissues break tlown into a putrid mass. There is not often a 
line of demarcation between llic diseased and healthy tissue, and 
usually constitutional symptoms are marked. 



SYMPTOMS OF GANGRKNR. 

The general symptoms of gangrene are due to the absorption 
of the products of drcoiiifjosilion. In dry gangrene there is 
but little septic intoxication, while in moist gangrene there is 
usually a chill, followed by high fever, rapid, irregular pulse, 
shallow respiration, cold, clammy skin, frequently terminating 
in delirium, coma ami death. The local sj-mptoma are more 
interesting and of greater diagnostic imjMirtance. 

Pain. Thia may be practically absent at all stages of the 
process, for in senile gangrene, there is no pain, but merely the 
[Mfsence of a numbness. Again, the begliming of the process 
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may be indicated by ^dden, agonizing pain, an ii< oeen when an 
embolus loilgcs in tht- bifurcation of an arlcry and acuU' anoniifl 
follows. Finally, gangrene may be indicated by the sudden ces- 
sation of pain, as is seen in straiiKulalcd hernia or a bad case of 
appendicitis when death of the part ensues. 

Tetidenif^. As long as the part ia tender it is not necrotic. 
Absence of sensation is a sign of death. Often the beat way to 
con\Tnce the patient or bis frii-n<ls of the necessity of an amputa- 
tion in gangrene of an extremity b to stab the part with an 
aseptic needle. 

Temperature. In gangrene following an acute inflammation, 
the local temperature for a time is high, but with cessation of 
circulation, it soon falls below normal. 

Pvise. The presence of pulsation in an artery shows that 
circulation is still going on ; its absence shows that gangrene is 
either threatened or actually in existence. When an artery is 
suddenly obstructed by an embolus, or more slowly occluded 
by degenerative changes iu its wall, the presence or absence 
of pulsation in its terminals is a point of great diagnostic 
importance. 

Swelling. In dry gangrene the part becomes hard and shriv- 
eled and is said to be mummified. In moist gangrene the tissue 
becomes distended with fluid and with the gases of putrefaction, 
and is frequently swollen to twice its orig'uial size. 

Emphysema. In certain cases of moist gangrene there is the 
production of considerable quiiiility of giis in the tissue, which 
^ves crepitation to the palpating linger. This usually indicates 
a rapid aJid grave type of the disease, and is due to infection with 
aemgenic bacteria. 

Color. If a large artery is suddenly obstrueleii by an embolus 
or lif^iture, its area of distribution presents at first a preter- 
nalurally pale appearance. As soon as decomposition begins, 
the red corpusclcii of the blood undergo disintegration, and the 
coloiing material is dilTuw-d through the dead tissue, which 
beennies blue and finally blatrk. This is due to purely chemical 
changes, and is supposed to be the result of a combmaLion of 
hydrogen sulphide with henioglubin. 
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Condition of the Tiavet. In dry gangrene the tiasiu-s, owing 
to evaporation of Buid, become Gmi and liard. In nioial g,an- 
grene, owing to the presence of excessive fluid, they become soft 
and friable. In ttie first there is no dischurgL-, but in iJic second 
a bloody, fetid fluid escapes from the dead tissue. 

Odor. There iii little or no odor to itrj- gangrene, but in moist 
gangrene tlierc a an unbearable stench. The odor has the same 
characteristics and is due to the same chi-mical chunges rut that 
inddeut to decomposition of organic material under other con- 
ditions. 

Litie of Demarcation. In some cases gangrene will progreas to 
a certain point, then be arrested, and a line of demarcation will 
be formed between the dead and li\'ing tissue. In septic gan- 
grene this line marks the limit of the area of infection, while in 
aseptic gangrene it indicates the point where the blood supply is 
adequate for nutrition. 

Elimination of iVecrod'c Tistuf.. Frequently there is sponta- 
neous removal of the gangrenous ^mrt by absorption or encap- 
sulation if the area is small, or by granulation, suppuration or 
liquefaction if the area is large, W'hen this takes place repair 
begins at the Ujie of demarcation, and nature, by the various 
processes of regeneration, endeavors to correct the mjury t-us- 
lained. 

DIAONOBIS. 

The diagnosis of gangrene is usually so easy that it can be made 
by sight and smell. The absence of circulation and of sensation, 
the subnormal Icmporature and discoloration, the mummifica- 
tion in the dr>' tyiie an<i the rapi<l putrefaction in the moist 
variety, leave no room for doubt. There ana occasionally cases, 
however, such as when a surgeon opens the sac of a strangulated 
hernia, when the question whether gangrene is threatened or in 
oxistence is one of ))aramottnt importance and diflieulty. In such 
caaea, when in doubt whether to excise the loop of bowel or 
return it to the abdominal cavity, it will be better not to do 
titber, but to protect it with gaute wrung out of hot saline solu- 
tkw, and wait to eee whetlier circuUlion will be restored or not- 
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The progQoeis in a case of gangrene is dependent on the nature 
of its cauae, the rapidity of ite progress, the presence or absence 
of oompiications, and the age and general condition of the patient. 



TREATMENT. 



The special indications for treatment of the various types of 
gangrene will be diHcuseed in the next lecture. There are certain 
general principles, Imwever, which apply to them all, which will 
be now conadcred. When gangrene threatens but is not actually 
in existence, prophylactic measures must be at once applied. 
The moBt important of these ia an attempt to remove the cause. 
If it be due to presisure from a bandage or immobihzing dressing, 
take it o£f. If caused by decubitus, see that the patii^nt's 
portion in bed is changed at frequent intervals. If due to 
constriction at a hernial ring, divide the cormtriction. If it 
results or is threatened by the swelling of acute inflammation, 
relieve the tension by prompt incision. If inddent to a con- 
stitutional disease such as diabetes, endeavor to correct this by 
appropriate systemic treatment. 

The second indication is to favor collateral circulation, and 
thus endeavor to supply adequate nutrition to liic part and avert 
the threatened gangrene. If the main artery of a limb is ob- 
structed, it should be placed in a horizontal or slightly elevated 
I position, and kept warm by the external application of dry heat. 
If the premonitory symptoms of senile gangrene develop, the 
danger ahovild be combated by increasing the circulation in the 
I part by massap! and electricity, emptying the veins several 
times a day by stripping the limb from the toes or fingers towards 
the trunk. 

The third indication is to prevent infection. When gangrene 
threatens, the part should be rendered aseptic in the same 
manner as it would be prepared for a surgical opcratign, and 
the parts proteck'd against infection by putrefactive bacteria 
by a dry absorbent antiGeptic dres^g. 
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If gangrene develops, owing to the neglect of, or despite the 
use of the foregoing measures, then become? neeessary the con- 
sideration of the nirative treatment. This conststs in the 
ailniiniiitration of remedies to sustain the strength of the patient, 
anrl in operati\'e procedures for removal of tlie <ipad tissue. 
Pain, should be relieved by tnorphini.'. If fever is high, it should 
be combated by loeal measures to prp\'eut absorption of phlof;^ 
tic products, and by the use of cold sponging or alcoholic baths. 
Most patients suffering with gangrene are feeble and drbilitatcil, 
anil the use of antifobrin, anlipj-rin, veratrum nride and similar 
dnigs is strongly to be eondenuipd. Strychnine, digitalis, qui- 
nine and inm are indicated, but the sui^eon's main reliance 
to sustain strength sliould l>e the use of alcoholic stimulants and 
nutritious food. 

The question of surgicid inl<>r\'ention for the removal of gan- 
grenous tissue is one of grave importancp. The success of opera- 
tions [lerfomied after the fonnation of the line of demarcation 
when compared with the result* of those performed before its 
development led the older surgeons to advocate wait'mg until 
nature indicated the site of the "mcision. In some cjises, espe- 
cially in dry gangrene, this is good practice, but in other cases, 
especially, for example, in the progressive moist variety, to wait 
for the line of demarcjition would be to wait for something which 
will never develop. In dry gangrene, if there are no gmve 
septic s>'mptoms, the surgi-on should wiul until the tioad tissue 
separates from the living, when frequently, simply with scissors 
and bone pliers, he can cut the more resistinK structures and 
allow the resulting surface to heal by granulation under a simple 
dressing. Occasionally a more fonnal opi-ralioii is indicated 
in order to secure flajis, which will unite by primary intention 
and thus shorten the time of convalescence and secure a more 
satisfactory stump. 

In moist gangrene, where there are symptoms of tteptic intoxi- 
cation, early and radical operation gives the only chance for life. 
The more acute the symptoms and the more rapid the progress 
of the gangrene, the greater should bp the distance of theanipu- 
tation from the dead tisauc. U the ganga*ue be due to obstruc- 
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Ucm of a large vessel and an aseemiing lhronilx)sU, the amputa- 
tion should invariably l)e made at a point where the veaHels are 
not occluded. The application of an Bsmareh's bandage to the 
extremity is strongly to be condemned, ait it forces toxic products 
into the general ciirulation. The limb should be held in an 
elevated position by jin juwistant for a few momentH, and the 
tourniquet then applied. The condition is a desperate one, and 
while the work should be done properly, no unnecessary time 
I diould be sacrificed in the accurate coaptation of structures or 
the artistic application of dressings. As the tissuw an; always 
edematous and there is more than the usual tlanger of infection, 
the wound should be thon)ughly drained. If, as is uiifortiuialely 
often the case, gangrene recurs in the stump, a second operation 
gives but poor promisi> of Ix'tt^'r siiccesB, and usually all thai can 
be done is to remove the atilclios, expose the entire cut surface, 
and treat with moist antiseptic dres.sings. 



LECTURE XXI. 

GANGRENE (CONTmUED)— MICROBIC CANO RENE— SENILE GAn" 
QHRNB — DlAI]t:TICGANGR£NE — DECUBITU80ANGRENE— X-RAT 
GANGRENE — CARBOLIC ACTD GANGRENE— NOMA— HOSPITAL 
OANGRKNE. 

MICROBIC GANQREINE. 

Microbic gaugreue is a vinJeut moist gangrene due to infection 
with certain aerogenic bBcU?ria. It is sometimps spoken of u« 
progresave gangrene, traumatic gangrene, emplij'sematous gan- 
grene, or maligaant edema. It is characteriised by rapid exten- 
sion, by the fonnation of ga« in tbc dojid tissue, and by constitu- 
tional sj-mptoms of acute sepsis. It is due to the combiiiatiou 
of trauma and infection. Tiie injuries are usually thoae which 
open up large areas of connective tissue, such as a mutilating 
railroad accident, compound fracture or an operation for radical 
removal of the breast. It may follow trivial abra^ons or even 
a needle puncture. The mlcru-organism usually found asmciated 
nith the disease is the bacUlus aSrogenes eapsulatus, although 
other germs have been isolated. 

The symptoms of this form of gangrene usualty develop in a 
few hours. There is often a chill, followed by rapid failure of 
the pulse, irregular respiration and cold extremities. The patient 
is irritable and anxious, soon becomes delirious, and the^ goe6 
into a etupor. The local symptoms consist in swelling and a 
dusky redneGs about the wound, the adjacent skin aoon becom- 
ing brownish, then green, and finally black. Blebs form, con- 
tain'uig foul and bloody fluid; tbc gangrene progresaes rapidly, 
often extending in finger-like prolongations. Red lines mark 
the course of the lymphatics, and the lymph nodes enlarge. If 
an iuciaon is made, there la escape of offensive fluid, and gas will 



i 



BBNILB OANDRENE. 



181 



bubUe through the opening. The odor is horrible. The mor- 
tality ia stated at about 55 per cent. 

Trealmmt. An ounoe of prevention is worth a pound of cure. 
The condition should be guarded against by thorough disinfection 
of accidental wounds, and the application of the recognized 
rules of asep^ in surgical work. When progressive gangrene 
doeti develop, the only chance for the patient's life consists in an 
Cftrty atnputatJon if the part involved be on extremity, or in 
multiple free IncisioDS, followed by copious antiseptic irrigations 
and moist dressings if the disease be so located that it cannot be 
radically removed. Xo time should be lost in waiting for the 
line of demarcation in an extremity, but an amputation done as 
800D as the condition is recognized, the incimon being made as 
far as possible from the diseased tissue. The Saps should be 
brought loosely together, with abundant provision fur drainage. 
In progressive gangrene of the trunk, the incision should be made 
freely, not only through gangrenous tissue, but through adjacent 
structures. It has been suggested that irrigation with solutions 
of peroxide of hydrogen or periiiangaimte of [jotaah be practiced 
owing to the effect of the nascent oxygen in these substances on 
anaiirobic bacteria. 

SENILE GANORENB. 

Senile gangrene is » form of dry gangrene occurring in old 
peopte, xtsually be^nning in the toes and involving ttie foot and 
leg, but sometimes seen in the upjjer extremity. It is due to 
degenerative changes in the arteries, causing diminution of 
their lumen, and finally complete obstruction by thromboms. 
Arterio-sclerosis was at one time thought to be characteristic of 
old age, but it is now known that it often occurs in early or 
middle life. The French have a saying tliat a man is as old as 
be feels; the English peraplirase it by saying that a man is as 
old as his arteries. Work, worry, women and whiskey often 
cause premature senility, and as a result we sometimes see senile 
gangrene in a man of forty. 

The premonitory symptom.^ consult in coldness and numbness 
and a tingling sensation in the foot, the patient stating that he 
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feels as if his shoe was stufEpd with oottoii. The skin is bluish 
aiui mottled, and tht- pulsation iii the large art<Tie« weak or 
absent. There is frequently a crantp in the leg, due to anemia 
of the muscles, aiid this may cau«c n characteristic limp. Winea 
senile gangrene actually develops, it usually begiiLS on the great 
toe at the site of some trifling lesion ; the ^kin becomes red, purple 
and then black in color, the toe becomes shriveled and hard — 
in other words, mummification takes place. The gangrene slowly 
extends to the base of the toe, and may involve the foot or the 
leg itself. There is usually spontaneous arrest and the formation 
of u line of demarcation. Unless infection occufr, there are 
practically no constitutional symptoms. 

TTeatment. The prophylactic treatment oonfflst« in giving the 
part complete rest, in favoring collateral circulation by elevating 
the limb and keeping it warm, and in stimulating the circiUaticHi 
by electricity, hot and cold douches, and gentle massage. It 
iii also important to disinfect the .'ikin to prevent infection should 
actual death ensue. When senile gangrene develops, the necrotic 
tissue should be kept well dusted with iodoform or some other 
antiseptic powder, and the patient's general health sustained by 
atimulauts, food and tonics, until nature indicates the ^te of 
amputation. To operate too soon means unnecessary loss of 
limb, while to wait too long invites infection and disastrous 
results. In favorable cases an amputation may be performed 
through the line of demarcation with a few snipe of a pair of 
scissors. Should the disease continue to advance, or septic 
symptoms develop, a prompt amputation should be performed 
at the lower third of the thigh. 



DUBETIC OANORENE. 



Diabetic gangrene is a form of gangrene which often develops 
spontaneously or after tnHing injury or operation, in diabetic 
patients. It has long been observed by clinicians that furuncles, 
carbuncles and gangrenous inflammations are frequent complica- 
tions of diabetes. It was at firet thought that this was directly 
due to the presence of sugar in the blood, it is now believed 
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tliat the sugar is only an indirect cause, favoring thf tlevelop- 
meni of art^rio-sclerosis, ami prfdisposing to hapterial infection. 
Whatever theory is aceeptcil, the praeti(;al fad n-iuaius thai 
patients with diabetes easily develop gangrene of the progressive 
variety vrhich can only be controlled by meiuiurps which elimuiate 
sugar from the blood. 

Tlie symptoms of this type of gangrene art' not marked by any 
peculiarities, consisting simply in the death of tissue, which may 
undergo mummification, or may soften, putrify and breakdown. 
The progress at first is usually slow, but it is steadyand persistent, 
and may at aiiy time become rapid. The constitutional symp- 
toms var>* with the nature of the case and are added to those 
of diabetes. 

Treatment. A patient known to be the victim of diabetes 
should be actively treated for this tli«'a»e. Every individual 
who develops gangrene should have the urine examined to see 
if it contains sugar. Before all oijeratious, the urine of llie patient 
should be examined for sugar, whether he is suspected of having 
diabetes or not. If sugar is found, the opcratiuii should !» jxist- 
poned until it disappenrs or is reduc^jd to a minitniun. When 
diabetic gangrene develops, it Is best not to operate mitil the 
patient has, for some davfi, been on a strict antidiabetic diet. 
Occasionally tlio ui^ncy of the case i^ such that an immediate 
operation has to he done, but almost invariably there will be 
recurrence of gangrene in the tissues about the incision. By a 
-rigid diet from which all starches and sugars are excluded, the 
vitality of the tissues is greatly improved, until finally a point is 
reached at which rejiistanee is sufficient to check the advance of 
the gangrene. The line of demarcation then forms, and the 
operation may be performed with fair assurance of satisfactory 
repair, pronded the most rigid aseptic precautions are observed 
and active treatment of the constitutional disease is kt;pt up. 

DECUBITUS OANdRKNE. 



Deaibitus gangrene is a form of the affection awn during the 
course of protracted cxhaustiJig ilhiess, due to compression of the 
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soft tiasuBs between the Diftttrcn cm the one h&ad and the bony 
skeleton on the otiiev. The necroMS usually develops over the 
sacrum, hips, shoultlpr blades or beela, and is commonly termed 
a bed-sore. The condition is especially likely to occur in the 
victima of continued fevers attended by emaciation, such as 
typhoid, is sure to develop after trophic diseases or injuries to 
tiie spine, and is common in patients suffering with diabcl<-e or 
nephritis. The primary cause is pressure and the resulting 
iftchemis, to which is later added infection, resulting in inflamma- 
tion and ulcci'ntion. 

The symptoms are a tingling scu^tiou, followed by a dustgr 
redness of the skin, which later becomes purplish and finally 
bkck. A slough fonus, which separates, leaving a ragged ulcer. 
This may remain small in size, but often extends rapidly in oir^ 
cumfercnce and depth. Frequently bone is exposed, and if on 
the sacral region, the spinal canal may be opened and death 
result from an ascending meningitis. 

Treatment. Prophylaxis is all important, and consists in 
keep'mg the skin clean, dry and free from long-continued pres- 
sure. No patient should be allowed to remain in one position 
more than three hours. Sheets should be kept free from wrinkles 
and changed often. Bed-crumbs should be promptly removed, 
and maceration of skin from contamination with urine and feces 
should be prevented. The patient should receive regular 
sponge baths and the back should be rubbed with alcohol, 
thoroughly dried, and dusted with talcum or zinc stereate 
powder. When necrosis of the skin threatens, pressure should 
be removed by the use of fenestrated rubber cushions or 
by rings made with cotton; in bad caaes an air or water bed 
8ho\i!d be empbyed. When gangrene actually occurs, the 
slough (dioulil be clipped away, and the sore dismfcctcd with 
antiseptic soUitions. It should then be treated either with dust- 
ing powders, moist antiseptic dresangs, or a mixture of carbolic 
acid, Italsam of peni ajid castor oil, as previously outlined in the 
lecture upon the lifatmcnt of ulceration. 
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OANCIRENE FROM ERGOT. 



This type of gangrene may be due to the intentional long con- 
tinued administration of ergot, but is commonly men as a result 
of eating bread made from "spurred rjT." An epidemic occurred 
in 1816, in France, and upon invcsligation it wits Found that the 
bread used by the peasants contained 10 per cent of ergot. The 
action of the drug is through the vasomotor system, producing 
tonic spaam of the muscular coate% of the arteries, thus diminish- 
ing their lumen and lessening tbc quajitity of blood conveyed to 
tissues to which they are dixtrihuted. 

TTie sjTnptoms consist m digestive disturbances, such as 
vomiting, diarrhea and abdominal pain, followed by dizziness, 
betdadie, disordcra of viaion, and tcmiinating in tingling, numb- 
neas, eoldness and cyanosis of the extremities. Finally there is 
gangrene, usually beginning in the fingers or toes. It is of the 
dry variety, progresses slowly, and usuaUy terminates by the 
formation of a line of demarcation. 

The treatment consists in immediate withdrawal of the dnig 
and dealing with the local conditional practically as in the case 
of senile gangrene. 

OANORtUi'lG FROM FROHT-BITE. 

The gL-ncral symptoms produced by cold consist Ui a lassitude 
and intense desire to sleep, which often forces the individual, 
af^inst his judgment, to lie down and rest. The local symptoms 
consist in stimulation of the circulation, causing redness, which 
is soon followed by a spasm of the arteries, with a resulting anemia 
and pallor of the skin. There is often severe pain, but this dis- 
appears when the part becomes actually frozen. Swelling soon 
occurs, the tissues fill with venous blood, and blisters form. 
When they break, necrotic tissue is seen at their bases. If the 
-bite is not severe, complete recovery usually takes place, 
aoietimes damage to the blood vessels results in disfiguring 
hyperemia, and occasionally discolored and sensitive patches, 
sown as chilblains, will be seen. When freezing is more 
' severe, gangrene results, and a toe, finger or entire limb may be 
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lost. UnlesR there be infection, a line of demarvatiou forms and 
the dead tbsut will j^parato spoiitJineously, leaving an ulcerated 
surface which heals slowly. OanRreiie fnHU cold closely rcGembles 
ffiiiili! K"'"K"i'M'. although it develops more rapidly. 

Trealmenl. A person initensible from cold sliould not besud- 
denly put into a wnnii room, owing to the danger of congestion 
of internal organs. Clothing should \ie removed and the body 
rubbetl, first, with cold, wet cloths, then with bare hands, and 
finally ext^ruat heat and iiitenial stimulants cautiously used. 
Efforts at FL'suBcitation should not be abandoned even though 
there lie no response for several hours. 

The local treatment applied to a frozen ])art is to rub it with 
snow or with clollis wrung out of ice water, then with tJip bare 
bands, and finally, when there is evidence of returning circula- 
tion, cover the part with absorbent cotton and allow it to become 
warm through the heat of the body. When gangrene develops, 
amputation as a rule should not be performed until the line of 
demarcation forms. In the case of chronic leaions such as chil- 
blains, relief from symptoms lias l)een secured by baking the pari 
affected in hot-air ovens, or treating by artificial hypetvraia 
according to Bier's method. 

CARBOLIC ACID QANQRENE. 



Patients who are treated with moist carbolic dressings, and 
surgeons and nurses, whose occupation brings them in contact 
with the drug, not iufretjuently develop gangrene. Strong car- 
bolic acid solutions are apparently less likely to cause the trouble 
than are weaker ones, since by cona>ntratetl acid there is pro- 
duced a superficial necrosis which prevents absorption. TTie 
drug acts either by stimulating the vaso-motor nerves, causing 
contraction of the arterioles, or by direct chemical actitm upon 
the tissue. 

The symptoms are, first., a tingling numbness, with, later, loss 
of sensation; tJie skin at first is white, anc] afterwards becomes 
yellow, gray and black. Finally the toe or finger becomes hard, 
shriveled and gangrenous. 
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TreatmeiU. To prevent the possibility of the oocurrenoe of 
this form of gangrene, do not irifliscriminntely use carbolic acid 
solutions, but employ le^s dangerous antiseptics. If a bum is 
accidentally inflictfid by carbolic acid, immediately neutralise 
it by the application of alcolit)!. WTwni only the skin is gangren- 
ous, the part may be ullimfltely restoretl by grafting. If the 
entire exlreiiiity is dead, amputation is net^ssary, although it 
may usually be delayed until the line of tlemarcation forms. 



NOMA OR CANCRUM ORIS. 

His is a rare form of gangrene occurring in children from 
three to ten years of age, who have been subjected to bat! 
h)'gtenic conditions and recently suffered some long and debilita- 
ting illness. It usually Ix-gins as a livid s|>ot on tlie inner side 
of the cheek, the discoloration soon sliowing on the skin of the 
face. TTie arcji rapidly becomes necrotic and an opening 
develofjs into the mouth, which through a foul and offensive dis- 
charge takes place. The process may extend to tlie gums, 
caiuung loss of teeth, or to the maxilla, causing necnwia of bone. 
The general sjTiiptoins are those of grave sepsis. The prognosis 
is bad, 75 per cent of c&eea being fatal within a week or ten days. 

Treatment. The mouth of children sufTering from debilitating 
iltoeas, especially measles, should be kept scrupulously clean, and 
an ulcer, if detected, should be thoroughly cauteri/.ed with nitrate 
of silver or carbolic acid. If gangrene develops the entire area 
should be removed with the knife or actual cautery. If recovery 
follows, the result'mg defect can be corrected by a phistic opera- 
tion. 

HOSm.\L GANGRENE. 

Hospital gangrene was once a frequent complication after 
accidental or intentional woimds, but has now been completely 
banished from surgicjd practice by the use of aseptic and anti- 
septic measures. It was unquestionably due to infection, but 
the germ has never been isolated, as the modem bacteriologist 
has had no chance Ut study the disease. The last serious epidemic 
and the one usually referred to in text books, occurred in 1863 



188 



FHINCIPI-ra OF SUWJERT. 



among the Union noldiers in the Confederate prison at Andereon- 
villc, Gh. At this point 35,000 men were confined under most 
deprcssinf; conditions, with scant food and clothing, and the 
most horrible hygienic mirroundings. Small injuries received, 
such as wounds from splinters, blisters from the t&ya of the sun, 
or even scratches from finger-nails or bites of ineects, were fol- 
lowed by extensive and often fatal gangn-ne. It was impossible 
to separate the well from the infected, and in orie month the 
death rull amounted to 3000 men. At the close of the war. 
the Federal Government captured the commanding officer of the 
prison, tried him by court martial and executed him. Recently 
a camp of Confederate Veterans has erected a monument, with 
an inscription vimlicatiug his memory. There is no question of 
the fact that the local conditions were eo bad as to defy descrip- 
tion. There is, however, question as to who was rcsponwble, 
the Confederate Government which did not have the means or 
supplies to correct the evil, or the Federal Government, which was 
petitioned to either exchange prisoners or else to send dnigs, 
drcssinga and provisions, to be dispensed under the personal 
supervision of their own medical officere, and which dedined to 
accept cither proposition. 
Ilospital gangrene occurred usually in one of two forms: 

1. The Ulcerative Form. The wound became unhealthy in 
appearance and the scat of light gray or dark red patches. These 
would soon break down, run together and form an ulcer. The 
skin became disintegrated, and the edges of the wound appeared 
as if they had been bitten out. The surface was discolored and 
of a brownish hue, and the discharge thin, streaked with blood, 
and of a foul odor. 

2. The Pvljiy Form. In this form the wound became enor- 
mously swollen and changed into a dirty gray or greenish mass 
of putrefying, spongelike tissue. The edges of the wound would 
be raised, evertefl, and of a deep rerl or purple hue. The swollen 
membrane soon began to putrefy, but would not readily separate. 
There was a chscharge of gas and sanious fluid, with separation of 
gelatinous sloughn. In both forms, as the infection advanced, 
no tisaues were spared. Muscles and fascia were eaten away, 
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uliciilations opened, and bonea became necrotic. I^naUy a 
lai^ vessel was reached and profuse hemorrbage occurred. 
The mortality was from 18 to 80 per cent. 

The treatment con^sts in hygienic measures to prevent the 
occurrence of the disease, and in the isolation and heroic dis- 
infection of such cases as develop. Cauterization with nitric 
acid or the hot iron, irrigation of the woimd with peroxide, and 
subsequent dressing with iodoform or other antiseptics, coupled 
with stimulants, tonics, good food and abundance of fresh air, 
give the best chance for recovery. 



LECTURE XXII. 

SHOCK — HISTORY — CLINICAL I'irTUHK OF A TTFICAL CASE — 
CAUSES — PATHOLOGY — B1TWPT0M8 — TERMINATIONS — 
DIAGNOSIS — PROGNOSIS — TKEATMENT — QUESTION OP 
OPERATING ni'RlNG SHOCK. 



It bits long been known that patients wlio met with accideDt« 
or undorwpnt oppratinnR not of themselves necessarily fata], 
frequently died without apparent cause. It is only within the 
last cejitury that it has bct-n known that these cases died of 
shock. As soon as the condition was recognized, it was studied 
both clinically and experimentally by the leading men of the pro- 
fession, and the literature of the subject is now a large one. 

The writers of the past Reneraliou liad a clear conception of 
the causes and symptoms of shock, but they did not understand 
its nature, and henee the mcthodfl of prevention and cure were 
inefficient and unscientific. Within the past decade, CVile, of 
Cleveland, a leader in the new school of mirgieal physiology, has 
satisfactorily worked out its pathology, and the publication of 
his recent articles has revolutionized the practice of the profos- 
eion in dealing with the condition. There are yet some appar- 
ently contradictory facta to be explained, and certain problems 
to be more fully elucidatfd, and, consequently, it will probably 
be best to introduce the subject by giving a clinical picture of a 
typical ease. 

TYPICAL CASE. 

A patient who has been subjected lo a nmtihiting, and perhaps 
bloody, operation, is carried to the ward. When placed in bed, 
he makes no effort to move or speak, but lies staring at the atten- 
dants. His face is white and pallid, his features pinched, and his 
eyes arc simkeu iu th«r sockets and encircled by black diecolora- 
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lion. He complains of no pain, (■xprcsses no anxiety, and his 
tnentnl attitude is one of oompleto indifference. His skin is cold, 
and bathiHi in a clammy sweat. His lips and nailu an- blue, \m 
pulse is rapid and threadlike, or may be impejceptible at the 
wrist. Hif rciipiriitioii is shallow, si)ihin(j iiiid irregular. A 
thermometer placed in the rectum shows his temperature to be 
subnormal. There ia no muscular paralysis, but the patient lies 
perfectly .'•till and is disinclined to move. There is no nncon- 
sciouaneee, but he docs not speak unless spoken t«, and then 
angwers ((uestions in alow monosyllables. If reaction does not 
foUow, the pulse geta weaker and finally disappear; the respira- 
tion becomes more nhalloWi.ind the skin clammy and colder, and 
" this momentary pause in the act of death is soon followed by the 
grim reality." A postmortem examination shows no pathologic 
change to explain the symptoms. 

CAUSES OF SHOCK. 



1. iMtK of Blood. This is by far the most frequent cause of 
shock. In fact, a sudden hemorrhaj^e products symptoms so 
identical with shock that it is difheult to distinguish the two, and 
a diagnosis can often oiily be njade by the history of the blood 
Sndings. Tlie more rapid the loss of blooti, the more severe the 
shock and the leas the cbaocc of rMovcry, 

2. Loss of Heat. The abstraction of body heal by oijcrating 
in a cold room, exposing the abdominal ur other viscera to the 
air, or wetting the clothing of the patient with .solutions which, 
while wnmi at the time, soon become cold, all strongly tend to 
produce shock. 

3. toss of Time. An operation which, if i|ui(;kly done, would 
produte no appreciable degree of shock, if unduly prolonged 
frequently is followed by ularming symptom}', Tliia is partially 
due to the fatigue, exposure and prolonged anesthesia to which 
the patient is subjected, but is also due to the continued irritation 
of the brain and spinal cord by stimuli from the field of operation. 
Ether and chloroform prevent the appreciation of pain, but they 
do not protect the nerve centers whose exliaustion causes shock. 
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4. Mechanical Injuries. These ^-ary in dpgree from rough band- : 
ling of tisMui's by thcsurgt-ontoa compound dislocation or crushiitgj 
injury of a limb liy an accident. Tlie various tissues and organs < 
of the body have a ahock producing power in proportion to their 
nerve supply, and, rnnaequentJy, the degree of shock will depend 
not only on the severity of the trauma, but also on the sen«(ry 
innervation of the part. Injuries to certain regions of the body 
are CKpccially likely to be followed by shock, HUcb aa a blow on the 
testicle, in the pit of the stomach, or at the angle of the jaw. 

5. Bums. The action of intense heat on the nerve terminals of 
the skin often produce profound shock. Mummery has pointed 
out that burns of the first and setioud dcfirfe produce more shock 
than bums of the third degree. This is due to the fact tliat, in the 
firat case, the nerve terminals arc exposed and irritated, wh(s«a8, 
in the second, they are destroyed. A bum in%'oh'ing more than 
one-half of the surfaccof the body usually causes death from shock. 

6. Perforating Injuries. Rupture of the gall bladder, pcrforu- 
tioD of a gastric, duodenal or typhoid ulcer, or a rapidly fulmin- 
ating cajte of appendicitis, resulting in the discharge of irritating 
fluids into tlie peritoneal cavity, frequently causes sudden and 
profound shock. It is supposed that the pus, gastric juices or 
intestinal contents act on the peritoneum as hcnt would act on 
the akin. 

7. Mciial Emotiom. The psychic condition of the paticoit 
undoubtedly influences the occurrence of shock. There ia no 
reason to doubt that violent emotions, such as intent fear or 
terror, can exhaust the nervous power and produce the same 
results as a physical injury. A case is on record where a man 
who had been sentenced to death by bleeding actually died on 
hearing water trickle into a basin, which he supposed to be blood 
ijsuiog from hts veins. Another case is quoted where a man 
fainted and died, under the impression that an operation was in 
progrci^s, when the surgeon was, in fact, only tracing with bis 
nail the line of incision on his perineum. Brunton quotes the 
Cfusc of a janitor of a college who had rendered himself obnoxious 
to the studentA. One oi^t they carried him to a Icuiely place, 
and having dreeeed tJiemselves in black, tried him for bis life. 
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He at firet affected to treat the iacideQt as a joke, but was aasurod 
by the sliidenta that they nifant it in real earnest. He was 
found guilty and wiis told to prt'jjaro hintsflf for dcatfi. Ho 
was hlind-folded and made to kneel before a block, and was 
kitruck on the back of the neck with the edge of a wot lowt-I. He 
'fell to the ground, and. to the astonishment and horror of the 
studvntJ4, Uiey found that he wn^^ dmd from shock. 

In addition to the foregoing exciting Cannes of shock, there is 
considerable influence exerted on it* production by the ago, sex, 
temperament, mental condition, and general health of the indi- 
vidual. The young and the old itre more likely to suffer from 
bock than those of middle years. Women, a,i a rule, stand 
"injuries and operations better than men. Those of sanguine 
or nervous tcjiipcnuncut suffer more from slioek tlrnu the lyiii- 
atje. The chronic invalid usually stands surgery better than 
a robust man, and a patient who comra to the operating table 
confident and hopeful is less likely to develop shock than one 
ponesBcd with gloomy f(}reb(>ding8 as to the futura 

PATHOLOOV OF SHOCK. 



Shock is stated by C'rilc to be essentially due to an abnormally 
low blood preasun-. The normal blood prtwsure is dependent 
on three factors: First, a proper force of heart beat; second, a 
proper rate of heart beat ; and third, a proper peripheral resis- 
tance. TIic effect of variation of these factons may be stated 
in several definite laws: 

1. The blood pressure must vary with the rale of the heart, if 
the heart .ttrength and peripheral resi-itance remain constant. 

2. The blood pressure must vary with the strength of the lieart, 
if the heart rate and peripheral resistance remain constant. 

3. The blood pressure must vary with peripheral resistance, 
if the heart strength and heart rate remain constant, 

4. The bluod pressure may lie normal if one or two factors 
increase, while one or two factors decrease. 

5. If all throe factors increase, we must have a proportionate 
increase in blood pressure. 
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R. If all decrease, we must have a ptx)portionat« decrease in 
blood proaauTL'. 

7. All three factors are controlled by the nervous ^•stem. 

Shock ia due to irritating or painful impulses which are pro- 
duc(>d by accidents or operations. These impulses act on the 
ocntcra of tlic brain and cord, first causing stimulation, but later 
resulting in exiiaustion or pantlysia. They may be of such degree 
aa to at once overwhelm the centerB, or they may produce the 
same result slowly, by acting continuously for a consideraWe 
period of time, Crilc believes that shock is invariably due to 
paralysis of the vaso-motor centers and a consequent loss of 
peripheral resistance. Howell believes that it may also be due 
to feeble heart action. Accepting the latter oonctusion, as seems 
borne out by clinical facts, shock may be defined as a condition 
charactprined by long continued low blood pressure, due ^ther 
to partial or complete paralysis of the vaso-conalrictor centers and 
consequent lack of peripheral resistance (vascular shock), or to 
alterations in the rate and force of the heart beat, due to partial 
or complete loss of activity of the cardio-inhibitory center (car- 
diac shock). 

Whether the low blood pressure be due to vascular or cardiac 
causes, the result is the same. Tlic face boeuines blanched, the 
akin pallid, the temperature subnornial, the pulse weak and 
thread-like, the respiration shallow and sighing, the muscular 
power impaired and cerebration blunted. These changes are 
due to lack of sufficient circulation to maintain normal phj-sio- 
logical function. The bI(X)d does not flow freely through the arte- 
rial system, but aceumulates in the dilated vraious trunks, especi> 
ally in the abdominal region. In other words, the arterial system 
bleeds into the dilated venous systejii, and, as the old WTiters put 
it, the patient may bleed to deatli in his own vessels. 

SYMPTOMS OF SHOCK. 



I. Facial. The expression of the face is frequently so altered 
that it is difGcult to recognize the indi\'idual. The pupils are 
but slightly clianged, but the eyes are sunken in their sockete, 
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the lids hjilf closed, and the areolar around tbcni darkcuod. 
The nose is small and »hirveled, and the lips are thin, pale and 
usually parted. 

2. Cu/oneout. The skin has a sickly pallor, and the surface 
of the body is cold and bathed in clanimy sweat. The fingers 
and nails are of a bhiish color, and the skin on the palmar a5pcct 
of the hands lies in loose folds. 

3. Menial. The patient is not unconscious, but the mental 
fftculties arc less acute than normal. He complains of no pain, 
e]q}resBes no anxiety as to his future, and shows no interfsit in 
what is being done for htm. If asked a question, he will reply 
intelligently, but slowly and with effort. 

4. Miincular. There is no paralysis, but reflexes are dimin- 
ished, and the voluntary and involuntary muscular systems are 

j gre&tly relaxed. Tlic patient lies in the poeture in which he is 
rput, and does not voluntarily change his position or move his 
} limbs. There is frequently loss of control of the sphincters, with 
in\-oluntary discharge of urine and fecra. 

5. Retjnratory. Reapirations are, as a rule, quickened, irregu- 
lar and shallow. In grave cases there is gasping, although air 
hunger is never as marked as in pure hemorrhage. 

6. Circulatory. The condition of the pulse varies with the 
degree of shock. It is usually small, thread-like, and, at times, 
imperceptible. The strength of the pulse is an important guide 
to the surgeon in making a prognosis. 

7. Temperature. The tejnperature is mibnoriiml, a thoniiome- 
ter pbiced in the rectum frequently registering as low as 95° or 
96* F. Much lowej temperatures are reported from observa- 
tions takes in the axilla, but these are not reliable. 



TKRMrNATIONS. 

Shock ffifty terminate in cither of two ways : 

1. Reactum. IS recovery easues, the patient begins to move 

about in bed, turns on his side, and perhaps vomits. The pulse 

[gets fuller and slower; the re.spiration deeper and more regular; 

the skin wanner and dryer, until finally there Is a return of the 

system to lis normal condition. 
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2. Death. In fatal casts of shock, the pulse grows weaker and 
finally lUsappcarH. RtMpiration becomes shallow sud iiregular. 
The gkin graws colder; the patent graduaUy becomes uncon- 
scious; the sphinctera relax, and he slowly exfures. 

DIAQNOSia or SHOCK. 

Tlie diagnosis of shook, at the present tune, can not be made 
with scientific accuracy and must be based on the personal experi- 
ence of the surgeon. It is made on the symptoms above described, 
especially the weak, rapid pulse, the cold, palUd skin, thesub- 
nonnal temperature, and the curious condition of ihe mental 
faculties. 

The differential diagnosis between shock and branorrbagc, 
syncope, fat eJiibolism, hysteria and other conditinnp with which 
it may be confused, is sometimes difficult. In hemorrhage, the 
symptoms are usually gradual in onset and progreaaon. The 
patient often faints, recovers, and faints again, and is usually 
restless, tosising from side to side in bexl, and expressing gri'at 
anxiety about his condition. In syncope, there is usually pre- 
liminary nausea, ringing in the t^rs and dizzinetiis, and when tbt 
actual attack ensues, the patient becomes completely uncon- 
scious, lu fat i-iiilK}|isiii, the symptoms usually dowlop twenty- 
four to forty-eight hours after the injury, when there is sudden 
pallor, irregular heart action, difficult breathing, and perhaps 
convulsions. This occurs chiefly after fractures or operations on 
bone. Fat will be found in the urine. In hysteria, there arc 
usually the characteristic stigmata of the disease, the tempera- 
ture remains normal, and careful observation will usually detect 
a flaw in the symptoma complex. 



PROGNOSIS OF SHOCK. 

This depends on the degree of the injury, the severity of the 
8>inptoniE, tlie general condition of the patient, and the presence 
or absence of complications like septic infection. Shock may 
prove instftnlly fatal, as in death from & blow over the solar 
pdxusjor the patient may live oneortwo days and finally die, or 
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recovery may take place when hope has been practically aban- 
joned. Shock, the result of profuse hemorrhage, ia more daiiKcr- 
[cnia th^n shock from other causes. 



TRKATMKNT OF 8HOCE. 

White much difTerence exults among surgeons as to the treat- 
ment of shock when it develops, there is great unanimity of 
opinion as to the necessity of using certain nuasures to prevent 
its occurrence. Shock is rarely seen in a hospital where well 
conducted operations are skillfully performed on properly pre- 
pared patients. The call for curative treatment of shock is now 
principally seen in coses injured in railway accidents or other 
catastrophttt. 

PKEVRNTIVE TREATMENT. 

1. Avoid Fright, by gaining the patients confidence, inspiring 
him with hope, and sending him to the table in good moutal condi- 

ttion. If the operation be one of elertion, the surgeon should be 
ibsolutely frank in discussing the dangers of the procedure at 
time the patient is considering whether or not to have it 
done. If, however, it is decided to do the operation, the sur- 
geon should no longer refer to the [mssibility of disaster or death, 
but should become optimistic and dwell on the relief and bene- 
Bb; to be expected. If, at the time of the operation, the patient 
is nen'oHs, it is often wise to give a hypodermic of morphine. 
In the ease of a child, when possible, it is well to fix the hour of 
the operation so that the anesthetic may be pven while asleep. 
Sometimes an adult us nict with who is so panic-stricken at the 

^thought of an operation that it may be necessary to adopt the 
following method suggt^stetl by Crile, which, of course, should only 
be carried out with the full consent of near relatives or friends. 
The surgeon toUs the patient on \m admission to the hospital 
that he does n<tt know whether or not it will be necessary to 
operate on him, and that he will only undertake the case with the 
distinct agreement that he is to do wliatever he thinks beat. The 
consent of the patient having been obtained, he is subjected to 
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onn»iderRbte preliminary examination, and told that it is prob- 
able he can be cured by the inhalation treatment. An ancsthetUer 
goes to his bed at a certain hour each day, placett a mask over his 
face, and lets him inhale alcohol, disguised with some aromatic 
agent. At the i^ame hour on the day »et for tbe operation, the 
alcohol is given as usual, with the alow addition of an ancsthcUc, 
until unconsciousness is produced and the patient can be trans- 
ported to the opL-rating room. This ejtpedicnt has, in Crile's 
opinion, ejiabled hini to save several lives which would other- 
wise have been lost. 

2. Avoid the Loss of Blood during the operation, by the use of 
Ksmarch's bandages and constrictors in amputations, by angula- 
tion of the table in work on the head and neck, and by carefully 
and quickly catching and tying all bleeding vessels. Bloodgood 
says that a long, blood]ei<» operation in less likely to produce 
shock than a short, bloody one, 

3, Avoid the Loss of Heat by operating in a warm room, keep- 
ing exposed \i8cera and raw surfaces protected with hot moist 
towels, and seeing that the patient does not become wet with 
solutions. It is also wise not to have the patient in actual con- 
tact with the surface of a glass or iron table, but to interpOM 
some noD-conductor, if not actually to put him od a hot water 
pad. 

4- Avoid the l/Oss of Time, not by breathless haste, which 
might lead to imperfect work, but by having a distinct i^an of 
the operation in mind and p-xecuting its various steps speedily. 
Occfltiionally, in extremely diihcult and tedious operations, requir- 
ing more than an hour for their execution, it is well, if circum- 
stances permit, to do part of the work one day and complete it one 
or two days later. Victor Horsley advocates this being rq^larly 
done in cerebral surgery, trephining and exposing the dura one 
day, and subsoqucnUy dividing it and doing the work in the bmin 
stnicture. 

5. Avoid BruisiTig and Tearing Tissue, roughly handling or 
pulling on vi»cera. IMssection should not bemadcbluntJy, and 
all manipuktions should be gently carried out. The fact that 
the patient is under an anesthetic and his soisory centers unable 



CURATTVE TREATUENT. 



190 



to appreciate pniD. does not mean that his vaso-motor and cardiac 
centers are equally protected and he eannot develop shock. 

6. Avoid the FHinsion of Jjorge Nerves, especially in weak 
patients, until these have been blocked by the iiitra-neural injec- 
tion of cocaine. Crile says: "As no impulses of any kind can pass 
either upward or downward, there is no more shuck in dividing 
tissues — even the nerve trunks themselves, thus blocked — than 
in dividing the sleeve of the patient's coat." In operationB on 
the lower extremity and pelvis, this principle can be more exten- 
avely apphed by iujectin]r the cocaine into the spinal canal at 
or near the fourth lumbnr vertebra. 

CDRATIVE TREATMENT. 

When shock is actually in existence, treatment is of little avail, 
aod in uang rcmedicx, Uic surgeon should be careful that, if he 
do DO good, at leaM he do no barm. Senn says that it is as impor- 
tant to know wh:it not to do as to know what to do, and Warren 
emphasizes the fact that it should be clearly reme-inbered that 
the condition is one of exhaustion, and that rest is needed for 
repair. As the symptoms of shock are those of pn)f(mnd wcek- 
DCbS ftn<l prostration, it was long a practice to ^ve stimulants, 
sudi as alcohol, digitalis or strychnine. .According to the modem 
pathology, which is undoubtedly correct, these remedies do harm. 
The centers are already partly or completely paralyzed from ovei^ 
rtimulation, and the administration of strychnine according to 
|Mummef>', "is like beating a tired horse. It may call forth an 
effort if we beat hard enough, but it hastens the end." Or, to 
quote Crile — "It would be just as logical to treatstrychninepoison- 
tog with traumatic shock oa to treat traumatic shock with xtrych- 
nine." 

TTie only logical remedy is one which will act, not on the centers 

but on the dilated vessels, restoring the peripheral resistance. 

Unfortunately, we have no satisfactory means to accomplish 

this end. The fnUowing is a brief dsecription of the present 

(accepted mode of treatment. 

1. Secure phyBiolo^ical rest by placing the patient in a quiet 
room, excluding all friends and relatives, and giving a moderate 
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dose of OKirphia. The surgeon and atlcndante should be calm 
and cou&dt-Dt in ttioir luaimer, and the patient sboulil not be 
allowed to infer tlmt his condition 'n unin^ual or alarming. 

2. Apply t'xtemai hoat by placing the patimt betwi-en wann 
blankets, putting hot wal4>r bag» to the kft, thighs and body, and, 
in sonic C3»(>t4, injecting hot fluids into the rectum. 

3. MechanieiUly support tho circulatjon by poature, by band- 
aging, or by the pneumatic .suit. In nuld ca^e? of 8hock, all that 
may bo nvccasarj' ih to lower the head of the bed. thus gravitating 
the blood to the aneiuic brain. In graver ca.st«, the linibe should 
be enveloped in ola^ttc. non-absorbent cotton, and firmly band- 
aged from extremity tn l>ody. A compress may also be applied 
over the abdooien. Crile's pneumatic suit is an appliance by 
which tJie entire surface of the body is subjected to pressure by 
compressed air. Unfortunately, however, it is rarely at bond 
when needed. 

■4. Transfusion, with warm saline solution by rectum, beneath 
the skin, or into a vein, lii eases of shock due to hemorrhage, 
thi3 is the most logical and effirient method of treatment. In 
cases of shock from other caiists, however, it is not so vaUiable. 
The average individual can only take up alK)ut two quarts of the 
solution. After this amount has been given, an inter\'al must 
elapse, and then only two or three ounce.* given at a time. If this 
precaution is disregarded, fatal complications may ensue from 
edema of the pulmonary or abdominal rt^iions. 

5. The administration of adrenalin clUoride. which is usually 
effected by combining it with the saline solution used in trans- 
fusion, one drachm of the I-IOOO commercial solution being 
added to one quart of nonnal salt solution and introduced 
slowly, but continuously, the r.'ite r<^lated by the cliaracter of 
the symptoms or the record of a sphyf^manonietO'. 

QtnESnON OF OPEKATINO DfHINO SHOCK. 



In accident cases the surgeon is confronted with the question 
whether to operate at ouce or wait for reaction ; whether he had 
better add the shock of an operation to the shock of the injury, 
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with danger of death of the patient, or whether he had better 
wait, hoping for improvement, but possibly sacrificing the 
patient's only chance for life. There is no rule, although most 
authorities advise waiting, unless the mutilation causes great 
pain, or unless hemorrhage is actually in existence. On the other 
hand, Wainwright says: "To remove the nerve impulses after 
trauma, an immediate repair of injury is very important. Leav- 
ing a mangled, oozing limb, with crushed and exposed nerves, with 
the hope that it will give more favorable opportunity for inter- 
vention, will, in many cases, by allowing the cause continually 
to act, only drive the patient in a condition beyond all hope." 
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The normal temperature of man is said to be about 98.4° F., 
and thU is maintained in health with practically little variation, 
regardless of whether he U in the Tropics or in the Arctic re^oas, 
by an arrangement called thcrmotnxis. Briefly slated, heat is 
produced by combustion, and is dissipated by rndiation and 
evaporation, and the two processes must be correlfttcd in order 
that the mean temperature maybe constant. If the production 
of heat should exceed lis loss, the temperature would rise; and if 
the production of heat wa^ less than the amount given off, it 
would fall. As a matter of fact, both of these processes arc sub- 
ject to constant variations. Thus, for instance, after taking 
food or after vigorous exercise, heat production is increased; 
while during abstinence from food and freedom from exertion, 
it is lessened. These changes are balanced, however, by a 
corresponding alteration of heat loss, effected by vaiations in the 
circulation and respiration, by the dilatation or contraction of 
the cutaneous vessels, and by the altered amount of moisture on 
the skin, varying from iR3eQ.sible perspiration to copious sweat- 
ing. These changes are accomplished by the action of centers 
in the brain. In a word, man is an automatic, self-related 
stove, with a delicate and beautifully adjusted thermostat. 

Id disease this mechani.sm becomes disarranged, owing to the 
influence of new and unusual factors, and there is elevation of 
temperature, called fever. This is most frequently due to 
incrcaaed heat production, but, of counse, may be due to dimin- 
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ished heat loes. In case of microbic infection, the presence of 
toxins in tie blood acta by stimulating the thermogenic centers 
in the brain. In general, it may be stated that fever ib caviscd 
by presence in the blood of a pyrogenous substance of an organic 
nature, due ejther to cell disintegration, to the absorption of 
products of putrefaction, or to the action of bacteria on the 
fluids and tissues of the body itself. 



Surgical Fever. 

The term surgical fever, strictly speaking, should include all 
types of fever occurring in a patient the victim of injurj* or 
operation, or suffering with a disease remediable by sufgical 
measurts. A study of the subject, however, from this broad 
standpoint is not practicable, and hence the term will be limited 
to fever occurring purely as the result of an injury or operation. 
Even with this interpretation, it is difficult to present the sub- 
ject satisfactorily, as no two authors adopt the same classifica- 
tion, and also because inany different and meaningle-ts terms are 
employed in literature to dtsigmite the various types of the 
condition. The division that will be adopted here is based on 
the etiology as far as this is undcratooU at tliis time, and is as 
follows: 

1. Aseptic fever, due to the abr^orptiou into the system of the 
products of aseptic tissue necrosis. Under this head comes 
simple traumatic fever. 

2. Septic intoxication, due to the absorption into the systein 
of the products of putrefaction. Under this head come auto- 
toxemia and wound sapremia. 

3. Septic infection, due to the introduction into the system 
of living pathogenic organisms. Under this head come septice- 
mia and pyemia. 

I. ASBFTIC FEVKR. 

Aseptic or simple traumatic fever is due to the absorption into 
the ay-^tcm of nucleins and albumoses, incident to aseptic tissue 
necrosis at the ate of injury. 
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Fathology. It liau long been known tliat the introduction into 
thp circulation of certain hamJcsp substanw^ wan capable of 
producing an elevation of temperature. ITie plienonienon is 
Ronietiiiiep senn after intravenous infusion of normal xalt polution, 
after transfurion with blood from a healthy aninial, or after the 
injection of pancrcatin, jreiwin or trj-pnin. It is belie%'ed by 
Bergmann that the fever in the above inj^tauces is caut^ bj* 
destruction of red and white blood corpuscles and the libera- 
tion of fibrin femifsit, and he therefore jiuggestis that the condition 
be cAllt^d fennentatioD fever, owing to it being due to the presence 
of fibrin ferment in the blood. In aseptic fever there is no infec- 
tion of the wound, healing oeciu-s pnnnptly, and there is reetors- ■ 
tion of function more or less complete, according to the severity 
and character of the injury. There are practically no changes in 
the blood, although occasionally a trivial, non-progres^vc leu- 
cocytosis may be noted. 

Cawes. Aseptic fever is likely to follow an operation or injur)' 
if strong antiseptic solutions are used in the wound, causing 
.superficial necrosis, with subsequent disinti^ration of ceUs. 
It is alao noted where, owing to imperfect betnostasis or inade- 
quate provision for drainage, a blood-clot forms in the wound, 
which breaking down and undergoing absorption, introduces 
p>'rogenou8 substances into the circulation. 

Sijinploms. Fever makes its ap|)earajice within a few hours 
after the infliction of the wound, and the temperature rapidly 
reach(» its height, varying fn)m 100" to 104*F., though a tempera- 
ture over 102* is very exceptional. It continues with little inler- 
Diisraon, to drop suddenly to noniial within two or three days. 
With the exception of the fever, there are practically nosymptoms; 
the patient feels well, and cannot understand the soUintude of 
his nurse or attendant. 

Diagnosis. This is ba^od on the absence of the local ingus of 
infection, on a history of the use of strong antiseptics in the 
wound, the probability of the retention of blood or secretions, 
the fact that the fever was not inaugurated by a chill, and the 
lack of coincident symptonu such as nausea, malaise or mental 
depression. 
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Proffnosis. This is good, as pftticnt* invariflbly make a spon- 
taneous rpcovery. 

Trealmenl. The trealmcnt is entirely prophykctic, and con- 
sists in avoiding the use of antiseptic solutions sufficiently strong 
to cause coagulation necrosis, and in being cnrcfu] to Brreat all 
ooting and bleeding before closing the wound, and if this is not 
possible, to provide for the escape of sctretious by efficient 
drainage. 

Should aseptic fever develop, no treatment is nocessary, &a it 
shortly runs its covirse, without serious detriment to the patient. 
The importance of its prophylaxis is chiefly on the surgeon's 
account. No matter how eareful the operator has been iu his 
teehni(|ue, or how plain the symptoms uwy be in a given case, 
there is always a doubt in his mind as to the arcuraey of bis diag- 
noMs, and he is never free from anxiety until the patient's tem- 
peratxire becomes normal. 

II. 8KPTIC INTOXICATION. 



Septic intoxication is the constitutional effect produced by 
the absorption into the system of the products of putrefaction, 
and is, therefore, caused by saprophytic organisms. This type 
of (ever may be subdivided into autotoxemia, caused by defective 
elimination of metabolic substances or decomposition of food in 
the intestinal tract; and into sapremia, due to the presence in a 
wound of dead tissue infected with saprophj-tic oi^anisnis, whose 
putrufaction results in the fomiation of a toxin. It will thus be 
seen that autotoxemia and sapremia arc identical in nature, 
both being due to the introduction into the system of a chemical 
poison, the difference being that, in the first, the toxic material 
is formed in the tiNnies or a normal cavity of tlie body, while in 
the second, it is formed in an accidental or operative wound. 

i. AutoUfxemui. 

Autotoxemia is due to the presence in the system of an excos 
of alkaloidal substance, caused by faulty metabolism, retrograde 
metamorphosis or feniientative changes. 
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PathcAogy. It is a wel) known physiological fact that aomeaub- 
stancee elaborated by ccUh are injurious tothcscHame ccUaif th« 
product of their activity accumulates upon them. A man only 
escapes intoxication from sdf-poiaoniug by the elimlnattvc actnb 
of the skin, lung^, kidneys and intestinal tract- For inst&nce, 
it is said that he secretes eutiugh toxic matter in the bile \a twenty- 
four hours to kill three men of the same weight as himself. 

MetchnikofF, in bis book on The Prolongation of Life (1908), 
attributes senile changes in man and animale principally to 
chronic autotoxemia, due to putrefaction in the intistiual canal. 
He shows by many illustrations that animals whose food remains 
for a loiiK tiiiK? in thrir intcatinra live but a sliorl period, Ss 
compared with those whose excreta are ejected almost as rapidly 
ts formed. He states that running birds, who bavc lar^ iDt«»> 
tinee, containing an enormous number of bacteria, live only a 
few years, while flj'ing birds, who have no colon or bladder and 
therefore a scanty intestinal flora, live for a much longer time. 
He cites the case of parrots, ravens, and even birds of prey who 
feed on putrid meat, who live to be from 80 to 100 years of age. 
Jufit as under normal conditions, chronic autotoxemia produces 
senility, so under abnormal conditions, acute autotoxemia may 
produce fever. 

Causes. The causes of acute autotoxemia are the accumula- 
tion of cxcrcmentitious matter in the tissues, or the collection of 
putrescible material in the intestinal tract. A surreal patient 
often develops a form of blood poisoning in which the poison does 
not originate in the wound, and for which the surgeon is not 
rcKponsible, except insofar as he has oi^cclcd to carry out 
certain measures in preparing the patient before the operation, 
or in treating him after an accidental injury, in order to make 
active the emunctories and rid the sj-stem of toxic products. 

SympUms. The patient, two or three days after the injury 
or operation.or even later during his convalescence, loeee aj^etite, 
becomes restless and fretful, nud bus a headacbc, coated tongue 
and foul breath. The bowels are constipated, and the urine is 
conceDtratcd. There is no chill, but the temperature rises until 
it reaches 100^ or 102° F., and cont'mues at this point, with prac- 
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tically DO variAtion. Hit* pulse and respiration are but little 
changed. These symptoms continue until by proper treatment, 
the accumulated effct« matter in the system is cJiminated, when 
they rapidly disappear. 

Diagnosis. This is based on the protencc of the symptoms 
described and on a history of improper preparation of tlie patient 
before the operation, or of inactivity of the emunctories after- 
wards. The condition mu><t be carefully differenliated from 
infection, which can be done by an examination of the wound 
and failure to find the local sign? of Inflammation. 

PTx>grums. The symptoms usually yichl readily to treatment. 
The condition, however, depre.sse.'* the general \ntality of the 
patient, retards convalescence, and predisposes to infection. 

Treatment. The importance of preventing acute autotoxemia 
in surgical cases is becoming more generally rL-cognised. Patients 
before bdng operated on should be properly prepared. After 
an operation, the diet should be carefully related and all the 
emunctories kept active, so as to prevent the accumulation of 
toxic products in the system. If symptoms of autotoxemia 
develop, the liver, bowels, kidneys and skin should be made 
active by the administratioa of mercurial purgatives, by driok- 
Ling large quantities of light water, and by the use of baths, alcohol 
riubs, and general massage. In those eases characterized by 
impending kidney breakdown, spartein sulphate given in one 
grain doses hypodcrmically is excellent in its results. 

<- Sapremia. 

Sapremia is due to the absorption into the sj'stem of chemical 
C^isons produced by putrefaction of necrosed tissue in a woimd. 
PaOiology. For sapremia to occur, there mu-st be a wound 
containing dead tissue infected with saprophytic organisms. 
Park likens the condition to the action of a hypothetical septic 
suppo^tory. No germs are found in the blood or interna) 
^organs, because .saprophytic bacteria cannot live in normally 
vitalized tissue. It cannot develop from a small point of infccttoo 
but must come from an accumulation of dead material in 
a space of considerable sine, as it has been estimated that it i» 
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necessary for from one to two ounces of fiuiJ, saturated with the 
products of gemi growth, to be absorbed into the system in order 
to produce serious syniptoius. .^8 an example of sapremia, is 
usually cited the putrefaction fever following the breaking down 
of a blood-clot in the puerperal uterus. As long as this clot does 
not putrefy, it is disintegrated and discharged with the lochia, 
with the production only of aseptic trammitic fever. When, 
however, saprophytic organisms enter either during or after labor, 
putrefactive proecwaej; arc set up, with the production of toxins 
and ptomaines. Sapremia is not limited to absorption from the 
uterine cavity, but may occur from the putrefaction of a blood- 
clot or any devitalizefi mass of tissue, wherever located. It was 
almost invariably seen in a grave form during convalescence 
after the old opp-ration of hysterectomy, where the pedicle was 
brought into the wound and strangulated with the ligature or 
sc^mnnoeud. It frequently follows compoimd fraclm^a; or similar 
injiu-ies, where there is devitalization of tissue, or the occurrence 
of concealed hemorrhage, followed by infection. 

Causes, fiapremia is not due to infection of tlie blood or 
tisHuiw of the body with pathogc^nic organisms, but is caused by 
the absorption of chemical poisons elaborated in a wound by 
the action of aajirophj-tic or putrefactive bacteria on non-vilalixed 
or dead tissue. For the condition to develop, three factors nnist 
coexist — first, the presence of dead tissue; second, its infection 
with putrefactive bacteria; third, a sufficient length of time for 
decomjx)Hitioii to ensue and for the toxins to be absorbed. In 
treating the condition it must be remembered that the syruptoma 
ate duo to the absorption of toxic matter which, while being 
produced in a wound, amoimts practically to being formed out^ 
Mde of the body. 

Sifmpttymn. Sapremia of grave degree is usually initiated 
ftbout twenty-four houra after the acddent or operation by 
slight rigors or an actual chill, which is followed by fever, the 
temiterature quickly reaching, iu some castw, 104* or 105* F. 
The fever is continuous, with slight remissions. The pulse is at 
fin*t rapid and strong, but if a hirge dose of poison is absorbed, 
it soon becomes weak and irregular. The face is flushed and the 
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tongue dry. There is complete loss of Appetite, sometimes 
vomiting. The patient may be constipated, or imiy hiive diarrhea. 
The urine is concentrated, of high color, loaded with urates, and 
on standing becomes muddy. Nervous symptonis are iiaiuilly 
marked; there is depression or irritability, restlessness or anxiety, 
and in severe cascw, ooma may ensue, generally terminaling in 
death. An examination of the wound will show it to contain 
ft blood-clot or mass of dc\'itiilizod tissue undergoing putrefaction, 
as demonstrated by it« disintegration, the presence of gfw, and 
characteristic odor. 

Diagnosis. This is based on the symptoms, and made certain 
by the discovery of duad or putrefying tissue in the wound. 

Prognosis. This depends upon the amoimt of poison absorbed 
before a diagnosis is niad(;, and the possibility of removing the 
putrefying ma.ss after its discovery, and thus arresting further 
introduction of toxic products. Sometimes the initial dose of 
poison is fatal, .\gain. the symptoms may rapidly improve with 
the removal of a decomposing blood-clot or detiiched fvagincut 
of placenta, and the disinfection and drainage of the cavity. 

Trtalm&rd. Prophyla.tis consists in preventing accumulation 
in a woimd of material which can putrefy, or in protecting devi- 
talized structurtw which cannot at the time be removed, from 
becoming infected with saprophytic organisms. Thus, for 
instance, after compound fracture, opening und turning out 
blood-clot^, and removing fragments of bone or devitalised soft 
tissue; or in cases of senile gangrene, preventing decoinpotiiliou 
by the disinfection and protection of the dead part. 

The curative treatment of supremia consists in opening the 
vound, removing dead tissue, and thoroughly disinfecting the 
canty and providing (or its .subsequent drainiigc. Tliu con- 
stitutional sjTnptoms muyt be combatted by eliminative and 
supportive measures. Tlie bowels and kidneys should be made 
active, tonics such as quinine and iron administered, mitrition 
in the .shape of concentrated an<) easily digested food, and stimu- 
laDt« such as strychnine and whiskey pr&scribed in full doses. 
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in. SEPTIC INFECTION. 

A sharp distiiiction must be made between septic intoxicatioii, 
which is due to the absorption into the system of the producta 
of putrefaction, and septic infection, which is due to the intro- 
duction into the syRtein of micro-organisms, which retain their 
capacity for reproduction in the blood. In one case the poUon 
is s chemical agent which can, in a large measure, be controlled; 
in the other it is a vital agent, which, once in operatioD, has 
pawied beyond the reach of local treatment. In septic intoxica- 
tion, the poison is absorbed front a source practically outside 
of the body; while in septic infection, the poison is elaborated 
in the blood and tissues of the patient himself. For septic 
intoxication to develop, there must be a cavity of consdcrable 
sise to contain putrefying tissue; while septic infection often 
starts fn)m some trivial wound, such as a needle prick or slight 
abrasion received during an operation on a septic patient, or in 
a post-mortem upon a body dead of some virulent difwwc. In 
septic intoxication, the symptoms often mAnifeet themselves 
suddenly, with maximum intensity, owing to the rapid absorption 
of a large dose of chemical poison ; while in septic infection, the 
symptotiu; are more gradmJ in onset, as it usually takes somcdays 
for the germs to effect localisation and produce toxins. 

1. Septicemia. 

Septicemia is a form of fever due to the introduction into the 
system of living pathogenic micro-organi»ms, which multiply in 
the blood and tissue, producing progressive aepsifi. 
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Pathology. Many different varieties of bacteria are capable 
of musing septicemia. The siBe aud location of the wound 
through which they enter does not influmce tlie ^irulency of the 
disease. The d^rcc of sepsis resulting is dependent on the num- 
ber and character of the invading organisms, and on the resisting 
power of the patient. After the microbes gain an introduction 
into the body, they enter the circulation, either directly throu^ 
a vessel wall, or more indirectly through the lymphatic systena. 
They become widely disseminated, nn<lergo rapid proliferation, 
and produce toxins directly in the blood and tissues of the victim. 
TTicre ia a short period of incubation after infection, before 
development of symptoms, beeauBC some time must elapse before 
a sufticii'ut amount of poison is produced to have a constitutional 
effect. The condition, however, is progressive, and the symp- 
toms grow Hteadily n-orse ; and unless there is early intervention 
on the part of the surgeon, or great resistance on the part of the 
patient, death is almost inevitable. 

Cauats. At one time it was believed that septicemia was due 
to a apedOc germ, the microsfwron septicus. It was next 
thought that it was caused only by pyogenic organisms, such as 
the streptococcus, staphylococcus, gtmococcus, pncumoeoecus 
and colon bacillus. The reason wiiY inoculation with pus 
microbes will cause local suppuration in one; case, pn>Brt«8ivc 
septicemia, in a second, and pyemia in a third, doeS not permit 
of satisfactory e,\planation. It is now known that, while a large 
majority of cases of septicemia are due to pyogenic organisms, 
other bacteria also have the power of producing sepsis. 
Septicemia is sometime.^ seen following wounds that do not 
suppurate, and, in fact, some of the gravest types, such as puo 
peral septicemia, or blood poi^^ning foliowingadisfecting wound, 
are due to germs which have no pyoKenic properties. 

Symptoms. The symptoms of septicemia usually develop from 
one to tlireo days after infection takes place. They are gradual 
in onset, but tend to become progressively worse. There la 
often a more or less distinct chill, followed by a gradual rise of 
fe\-er, the temperature varying between 103" and 106* F. The 
puli« is at first strong, but becomes rapid, small itud inteniiitteDt 
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m the diof-ase proEreascs. A low tcttipwature, with a weak, com* 
prcssible pulse indicates a graver degree of sepn'is, than a high 
temperature, with a sood pulse. Tlie fuL-e present* a diaraet^r- 
istic appearance. The akin is yellow, the cheeks flushed, and the 
eyes sunken and surroundi-d by dark circles. The patient a 
apathetic and listtese ; he complains of no pain ; states that he is 
feeling well; and shows no anxiety about his eoadition. Tliere 
is comjilete lose of ai>petite, some nausea, and perhaps vomiting. 
The urine is scanty, high oulorod. and loaded with urates. An 
examination of the wound will show the IocaI signs of infec- 
tion. 

As the disease becomes more Bevere, delirium ensuee, muocular 
tremor develops, the tongue becomes dry and cracked, the puke 
progresfflvely weaker, and the patient exhibits the picture of the 
80-ealled typhoid state. The blood always shows lecoc}!©!^*, 
which is iirogressive in characteJ. The number of leueoe\*t«8 
often reaches 40,000. There is an increase in the proportion of 
polynuclear cells, and the iodine reaction is positive. 

Diagnosis. Tlie diagnosis is Ijiinod upon the occiirrwice of ft\'er 
and the other nj-mptoms described the second or third day after 
the injury or operation, and the evidence of infection in the 
wound. 

Tlie condition must be distinguislied from aseptic fever, auio- 
toxejuia, sapremia, tj-photd fever, and acute suppurative osteo- 
myelitis. Aseptic fever occurs within a few hours after the 
infliction of the wound, and never develops later than twenty- 
four hours. The fever at once reaches its uia.\iinum, and the 
general condition of the patient remains good. Acute autotox- 
emia occurs in patients whose emunctories are inactive. There 
is no sign of infection in the wound, and the symptoms arc 
promptly relieved by eliniinative treatment. Sapremia is marked 
by the sudden onset of the symptoms, and the presence of putre- 
factive changes in the wound. Typhoid fever has its piodromi 
stage, usually no history of trauma, and ran he diagnosttcat 
positively by the diaso and Widal tests. Suppurative osteo- 
myelitis ran be reoognlRed by the presence of tender [mints at the 
junctiire of the shaft and extremity of tiie long bones. 
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Progjutsia. This is always grave, and depends upon the char- 
acter of tbp infection, the nviKtiDj; [)Ower of the ]witienl, the 
severity of the .syniptnni.'i, and the acee-'<sibility of the prinmry 
poiot of infection to surgiml treatment. 

Infection with streptococci is more fatal than with staphy- 
loeocei. A niild ca^c of septicefniiv in au individuid of |X)or 
\"itahty or the victim of .some organic disease, is more dangerous 
tiian a graver degree of septicemia in a healthy, vigorous indi- 
vidual. TTie outlook i.* bad when the temperature is subnormal, 
the pulse wfttk, the longue dry and brown, vomiting permstent, 
and the patient delirious or comatose. The prognosis is more 
fav<nablv when the infection ttikes place at a point aectsKibIc to 
local dinnfcction, than when it occurs at a location difficult to 
reach. 

TreaimenL Prophylaxis consists in the a.septic and antiseptic 
treatment of woundn to prevent infection in operative csisft!, ami 
to effect sterilization in accidental injuries. Senn states that, 
"any method or method»; of treatment which can be relied upon 
in the prevention of suppuration, will be found e((ually efficient 
in preventing Kcplic infection." 

When septicemia develops, the wound should be opened, irri- 
gated and disinfected, tliorouglily drained, and protected with 
a wet antiseptic dressing. The patient's bownJs should be 
moved with a small dose of calomel, and afterwards controlled, 
if necessary, by bismuth and salol. His strrngth and resisting 
power should be sustained by stiiimlant^ and food. Strychnine 

3uld he giveji hypodennically in larpe (loses, and alcohol in 
cient quantity to produce decided effect. Concentrated, 
nutritious, but easily digested food should be administered by 
mouth io small quantities at frequent intervals. If the condition 
of the stomach is bad resort must be had to rectal feeding, and a 
nutri^t enenm of pcptonoids, whiskey and saline i^lution given 
every six hours. Fever must be ct>mbatti'd by eool baths and 
alcohol rubs, and ner\'ousne»s and insomnia controlled by the 
administration of small doses of morphine. Fonnalin solution 
in a strength of I-SOO has been recommended, by hypodermo- 
dy^s, but it is doubtful if it is any better than simple salt solu- 
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tion, which acts by diluting the toxins in the blood, and favoring 
Ihrir i-litiuimtion through the kidneys. Intravenous injection 
of colloidal silver ia reported by numerous authorities to be of 
decid(Hl benefit in some cases. The use of Marmorek's anti- 
streptococcic penim will often be followed by a cure tn a pure 
streptococci infection, but the remedy is useless and often dan- 
gerous when the condition is duo to other organisms, and hence 
it should only be employed after a bacteriological examination of 
the wound secretion or blood of the patient. 

£. Pyemia. 

Pyemia is a form nf fever due to the entrance into the circu- 
lation of pus or pyogenic niicro-organisnis, and their distributioo 
through the circulation a» emboli, resulting in the formation of 
niflastatic abscesses. 

Palhohgy. Every case of pyemia is secondarj- to a local fo 
of suppuraiion. Tlie steps of the process are as follows. Thcrflfl 
tB infection of tissue, and suppurative inflammation tAkes 
place. With the extension of the process and invasion of a(]jl 
cent stnicturpfl, a vein is finally reached. The pus organit 
attack its coats, producing phlebitis. The tunica intima bcooi 
roughened, and as a consequence, thrombosis or coaguktion of 
blood occurs. The intravenous clot, being septic and friable, 
undergoes disintegration, and emboli are thrown into the circu-_ 
lation. These lodge at various part* of the body, producir 
infarction or ischemia of n wcdpe shiipctt iK)rtionof tissue. The' 
infarct becoming infected from the .septic plug which produced 
it, softens, liquefies, and is couverted into pus, constituting a 
metastatic absce.ts. 

Athrombusisanintra-vasculftrorintra-cardiacclottingof blood, 
occurring during life. The thromliosis of pyemia is primarily a 
phlebitis. The endothelial lining of the vessel becomes roi^, 
leucocytes accumukte upon it, and coagulation of blood result 
According to their location with reference to the vessels, thrombi' 
BTC described as arterial, venous, capillary, or cardiac ; according 
to this composition, as white.red.or mixed. Clinically, thrombi 
are dassed as simple or aseptic, and infectious or septic. From 
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a Burpcal point of \'icw, capwially iu relation to pyemia, uU 
thrombi should be regarded as infectious. The causative factor 
is a pyogenic microbe ; the primary lesion, a phlebitis ; the terminal 
process, thrombom and pmboliem. 

Septic, thrombi tend inv-ariably to disintegration or puriform 
Koftctiing, and aiiiall fragment;^ contniiking pyogenic organisms 
become detached, and enter the general circulation. Such emboU 
dm-ing thdr transportation through the circulation. Iiecome 
ajTexted and establish independent centers of suppuration. An 
embolus is a detached thrombus, or some foreign material which 
is carried into the blood current, and thence transported to its 
place of impaction. The process of transportation is called 
embolifcm. 

Emboli lodge in small arteries and capillaries, causing obstruc- 
tion, and the tissues thus affected by the interruption of circula- 
tion constitute what is known as an infarct. An aseptic embolus 
produces purely mechanical disturbance at the scat of lodge- 
mait, and its effect is as though the vessel had been tied. Id- 
fected emboli, such as result in pyemia, art^ ruadc up of fragments 
of infected thrombi, and when implanted "m a tissue remote from 
the primarj- focus, set up independent centers of infcrction by the 
eame micro-organism that was present in the original focus. 
Infarcts are usually wedge shaped, tlic apex of the wedge corre- 
sponding to the location of the embolus, and its Ijese madeupof 
the tissue within the an-n of the idtinuite bramihes of the obliter- 
ated vessel. Since the infected thrombus is always located 
imiuarUy within a vein, in close proximity to the seat of ordinal 
infection, the detached emboli are conveyed to the right side of 
the heart, and are apt to become impacted in the branches of 
the pulmonarj' artery. The lung, therefore, is the most common 
svat of metastatic absceastw. EmboU however may escape 
the filtering action of the lungs and enter the arterial system. 
WTicn this occurs, they ultimately lodge in the terminal vessels of 
the kidnej-s, spleen, liver, brain, skin, etc., producing metastatic 
*beccas(M in these oi^ons. 

Cautea. Pyemia is invariably produced by pyogenir bacteria. 
In the majority of casos, iufcctiou ie with the streptococcus or 
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staphylococcus, although sometimes the jtonococcus, poiumo- 
ooccus, typhoid or colon bucUliUi arc responsible. In the pre- 
antiseptic daya pyemia was extremely common, but with present 
methods, it is now nirdy seen in siirgieal practice. It occasioQ- 
aUy occurs when wounds have been infected through faulty 
te<rhnique, or at the time of an accident. It is also sometime! 
seen in obstetrical practice, as a complication of puerperal infec- 
tion. It is not uncuiiinion as a rtsult of suppurative osteomye- 
litie, appendicitis, cholecystitis, or suppuration in other deeply 
located structures, in which early operation is not practiced. 

Syviploms. I'yemia never occurs before snjtpuration has 
taken place, and tlie symptoms UHiuilly do not develop until the 
seventh to the eleventh day after the primary infection. The 
premonitory symptoms eonsiat in an altered appearance of the 
wound, the pus, instead of being yellow and creamy, becoming 
thin and streaked with blood. The granulations become palp 
and flabby, and frequently thrombosis may be detected in an 
adjacent view. The patient loses appetite, has a genera! feeding 
of malaise, and develojis a slight fever. 

The first actual manifestiitiun of pyemia is usually a chill, 
which is followed by a high fever, lasting several hours and 
terminating in a copious sweat. The temperature frequently 
goi« to 11(5' or 106* F., but in a few hours falls almost to normal. 
The peculiar characteristic of pyemia is the irregular recurrence 
of the chill. In a(rute cases sometimes there arc two or three a 
a day, increasing in frequency and intensity as the disease grows 
worse, while in chronic eases sometimes there are only one or 
two a week coming at longer intervals as the disease gets better. 
Tlie pulse at first is in proportion to the fever, but later continues 
rapid and feeble the entire time. The mental facidties are not 
alTected. There is no apathy or indifference, and the patient 
fully recopiizcfi his danger. In the later stages of the disease, 
prastralion may cause couut bcfon? d(ath. Tlicre is usually 
lo«8 of appetite, foul tongue, and bad breath. The urine is scanty 
and high colored. The skin has a marked yellow discoloration 
resembling jaundice. This is of hematogenous origin, and there 
is no bile in the urine unless an abscuss develops in the gall tract 
or liver. 
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Id ft ^orc while nieta&Ulic abi-cc^^CH develop in vnrtouif parts 
of the body, the 8\Tnptonis (Jppptirling on the nrKaii involvpd. 
It ia the lungs, there will bo au irritiiting cough. difUcult breath- 
uig, and charaoterifitic physical sngnn. If in the liver, there will 
be tCTdemess. enlargement of the organ, and perhaps locitl pcri- 
tonitifi. If in the spleen, there will be sudden pain, followed by 
swelling. If in the kidney, there will be blood and pu8 in the urine. 
If in a joint, there will be the evidences of suppurative arthritis. 

Diagnosig. Tlie diagnosis i« batied on the presence of a sui> 
puratii^ wound, on the occurrence of a chill after the expiration 
of the period of incubation, which recurs at irr^ular intervalg, 
attended by high fever and followed by exhaustive swrats. 

Pyemia must be differentiated from malaria, typhoid fever, 
and N-arious suppurative processi* which give rise to localized col- 
lections of pus. It is often mistaken and treated for malaria, 
but a differential diagtuisis cjin easily be nuide by a blood exami- 
nation, pyemia showing an enormous leucocytosis, and malaria 
exhibiting the pathognomonic plasiuodiuni. From typhoid fevor 
it can be differentiated clinically by a careful valuation of the 
^mptonui, and if this is not suffi(dent, by rccounsc to laboratory 
methods. 

pjvgnonz. This is baaed largely on the acutcutss or the 
chrorucity of the disease. Acute pyemia usually terminates 
fatally wlhiu five or six days. The chronic type of the disCtiHC, 
under proper treatment, often recovers, although relapses are 
frequent and the tiuie of cuuvalcscciice is long. lu many coses 
when recovery occurs, the patient is left with a crippled heart, 
on account of endocarditis. 

Treatment. Pyemia, strictly speaking, is not a disease, hut a 
sequel of suppuration. Its prophylactic treatment, therefore, 
consists in treating wounds so a* to prevent the formation of pus. 
Prevent suppuration after a surgical operation, or combat it if 
it develops in an accidental wound, and the possibility of pyemia 
is abeolutely eliminated. 

The curative treatment of pyemia is the treatment previously 
given for septicemia, plus the active pursuit of metastatic 
abscesses, which, wheji accessible, should be promptly incised, 
evacuated, and drained. 
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Krj'sipelas, or St. Anthony's Fire, is an acul^ non-suppurativ» 
inflaiiuiuitioii (>f the superfiRial lymphatics of the skiu or mucous 
membranf, caused by a specific germ and characterized by red- 
ness and a continued type of fever. The disease was formerly 
a frequent complication after accidental operative wounds, 
and at one time prevailed in a malignant form throughout both 
Europe and America. Descriptions of an epidemic of erysipelas 
that occurred iii the United States in 1842 are to be found in . 
lengthy treatises on the disease. In (his epidemic deep Btnii>^1 
turee were involved, extensive disintegrations of tisue took 
place, and the discharges were so acrid that they acted on 
like the Htrongeat acid. Instrument* used in the n-ounds and 
left uncleaned would in a few hours be so corroded as to be worlh- 
iesfl. The mortality of the disease during this epidemic was great. 
Fortunately *''"<* the use of asepBis and antisepens erysipelas haaj 
almost disappcjired and the- few cases that still occasioiiaU] 
develop are of a mild type anil rarely nwult in death. 

Came. It has long been known that crj'sipclas wa.s contagious, 
and as soon as the germ theory of disease was established investi- 
gators began to atU'mpt to isolate the essential microbe. The 
early efforts resulted in failures and it was not until 1883 that 
Fehleisen 8uccec<ied in reproducing the disease not only in ani- 
mals but in man, by tlw; injection of a pure culture of what is now 
known as the streptococcus of erysipelas. These cocci are from 
three to four microns in diameter. They grow in serpentine 
chains, multiply by direct division and are readily stained with 
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ordinArj' aniline dyes. Owing to the close n>t%mblauce observed 
bctwtt-n the streptococcus of erj'sipoia-" and the etroptococcus of 
suppumtion it was at once clainictl that th<^y wi-re identical and 
this view is still held by many good authorities, who believe that 
they are the fiame genus showiiiR different activities, and pro- 
ducing different results becjiHse they are placed under different 
external conditions. A careful and impartial consideration of 
the &T:gument8 on both sides has led me to the conviction that the 
streptococcus of erysi[ji?Ias is distinct from the Rerm of suppura- 
tion, and that the <iuestion of their identity would never have 
arisen except for their unfortunate resemblance in shape and 
grouping. The streptococcus of erysipelas never causes suppura- 
tion and if pus develops during the progress of an attack of 
ery«ipelHs, it is always due to secondary infection with one of the 
numerous species of pyogenic bacteria. 

PaOiology. The unbroken skin i.>< a complete barrier agunst 
the entrance of the germ of erysiix-las. For infection to occur 
there must he on infection atrium. There is no such thing as 
idiopathic erysipelas, and wheu a case develops where there is no 
obvious point of entrance it should not be looked upon as an 
exception, but merely as mi instance in which the defect in the 
akin or mucous membrane was so small as to be incapable of being 
demonstrated at the timeof examination. After gaining entrance 
the cocci locate principally in the superficial lymphatics of the 
skin. They multiply so rapidly that the vessels are soon filled 
and it is di&icult to find a lymph corpuscle. The current in the 
vessels is arrested and a prugrei^sive lympliangitis is instituted. 
Tbc infcctjon spreads by continuity of tissue, the germs being 
numerous on the edge of the advancing inflanunation. 
' Obacr^'ation shows that the germs are short-lived and do not 
survive for more than three days at one point. Tissue infected 
soon becomes sterile, the wave of infection sweeping over it, 
exhausting its nutritive resources and seeking pastures new. In 
other words, erj-sipelas is a tramp and has to "move on" to gain 
subsistence. 

Symplonts. The period of incubation of erysipelas varies 
from fifteen to sixty-one hours. This has been definitely deter- 
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mined by many cases in which the disease hits been nrtificially 
caused for therapeutic piirimaes. The disease can be produced by 
dipping a needle in a pine culture of the organisms and then 
pricking with this ueedle the akiii. Sucli punctures leat'e no 
visible lesion aft^r a few hours an<l illustrate ihe fact thai infcc- 
tioti atria can not be demonstrated in all cases. Before the devel- 
opment of well marked ej-mptoms there may be headache and 
malaise, but usually the &rst evidence of the disease is a sharp 
chill, or what is its equivalent in a child, a convndsion. TTiis is 
followpni by a rapid rise in loinfjeniture to lOl", and even more. 
The fever is a continiious type and, unless there are complications, 
shows Utile or no remii<!sion. There is lieivdache, thirst, loss of 
apjK'tite, nausea and perhaps vomiting. The pulse-rate is 
increased. Its volume is at first full and strong, but later it 
may become weak from toxemia. In severe cases there may be 
delirium or even coma. Tlie local ayniptoms of erj-sipelas develop 
simultaneously with the constitutional, and consist in a critnson 
discoloration at the point of infection attended by a sense aS 
tightness, itching and a burning pain. The skin aixjund the 
infection alriuni is firmer to the touch than nornuU and the 
diaracteristic dusky rerlness extends rapidly to involve the adja- 
cent surface. The discoloration is more or leas imiform, and 
light pressure will show that the disease is superficial and does 
not affect dct'p structures. The edges of the infiatiimatory area 
are sharply marked and are more or less ligxag in outline, one 
writer stating that Ihcy resemble llio edges of burnt paper, 
another that they have fan-like prolongations. The amount of 
snx'lling varies with the anatomy of the part involved. In loose 
tissue, such as the face or neck, swelling Is «)nfdderable. In oom- 
pact tissue such as the finger tips swelling b inconspicuous. As 
the inflammation increases in intensity numerous vesicles form; 
many of these coalesce and large bull» filled with serum result. 
With convalescence these vesirtes and hullx rlry and form yellow- 
ish or brownish scab^, so that during resolution there is consider- 
able desquamation. In true erysipelas there is no suppuration. 
If pus forms it is a coniplication due to secondary infection nith 
pyogenic genns. 



n 



iCKYSIPKLAR GANaRKNOSl'M. 



221 



The local changes abovo dfseribcd do not remain focused at 
one point but tend to spread in various directions. When an 
extremity is involved tiic direction of spread is usually towards 
the trunk and when on the face iisuaJly towards the scalp. 
The disease does not localize itsfrU to one point for more than 
three or four days and then moves on to adjacent structures. 
The part first involved may become inflamed a second time, how- 
ever, and this tendency to recur is one of the characteristics of 
the disease. Volkniann says, " It is Uke a fire over which we have 
no control ; it bums on wherever it finds material, and it suddenly 
breaks out afresh in a spot where it was supposed to be extin- 
guished.'" 

KrysipeUu; is a self-limited disease and usually exhausts itwlf 
in from one to two weeks. If it can be confined to a limited area 
it soon ceases. 

Varieties. The clinical forms of erysipelas are all due to the 

ae Rerm and attended by the same pathological changes, but 
they vary with the part affected and the complications that ensue. 

1. Phlegmonous Erysipelas is a type of erysipelas complicated 
by suppuration. As it has been clearly proved that the germ of 
erysipelas does not cause suppuration the presence of pus can 
only be explained by coincident infection of the tiss\ie with 
pyogenic cocci. When this double infection occurs the clinical 
picture is a composite one of the two septic processes, the symp- 
totnsof suppuration overshadowing those of eryapelas. The tem- 
perature shows greater fluctuation, the pulse becomes weaker 
and more rapid, and the swelling is no longer limited to Iransudu- 
tion into the ekin, but affects the deeper tissues as well. Pus 
undermines the skin, dissects up fascia and separates nmscles. 
The external appearance of the part often gives little evidence 
of the damage inflicted to the deeper structures and prompt 
indaon ianece.S8ary to save life or limb. 

2. Erysipelas Gangrenosum is a tyiw of erysipelas attended by 
gangrene of the part involved. It is caused by germs of great 
virulence acting on tisKue of low resistance. Tlie bacteria mul- 

f.Uply with rapidity and block lymphatic circulation. Toxins 
I produced in large quantities and gangrene of the skin follows. 
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This dcBtli may involve isolated patches of cutaneous surface or 
may result in total death of a large area. This type gives a 
grave prognosis. I recently saw, as consultAnt, a case where 
this type of the disease attacked the scrotum from infection with 
dirty finger nails. The inflammation was unattended by suppu- 
ration but caused the deatb of the skin of the entire scrotum, the 
inner sides of the thigh and the lower portion of the abdomen. 
The man died of acute septicemia. 

3. Erysipelas Metaslaticum is a type of eryspetas in which 
the specific inflammation develops at another part of the body 
without involvement of the intervening skin or the implantation 
of germs through a second infection atritmi. This may be 
explained in two ways: either the infectious agent is carried by 
the lymphatic stream or else is conveyed by means of an embolus 
through the blood current. Examples of the above are noted 
when in the course of eryailM^las on one limb tlie disease appears 
on another extremity, or when during the course of facial erj-sip- 
elas there is suddenly the development of fatal meniuf^tis due 
to infection of the membranes with the specific streptococcus. 

4. Erysipelas Netmatorum is a tyjie of erj'sipelas attacking 
the lunbilicus of a ncw-bom child. This type was exceedingly 
comiiioQ in the lying-in hospitals of the pre-antiseptic era, and 
proved almost invariably fatal. Fortunately now it is very rare. 
It is mentbned to impress the necessity of cleanliness in the dress- 
ing of even the most trivial wounds. When it developed it 
rapidly spread over the entire abclomen and death resulted from 
depression of \'ital powers at a time when the hold od life was 
feeble. 

5. Erynpeias of Mucous Membranes. This condition is some- 
tiuiea overlooked because the scarlet discoloration is not so obvi- 
ous on-ing to the lack of contrast to the oomial color of the part. 
IrMien DusrA mucous ineiiibrane is invaded there is swelling 
of the Iftchrymal duct; when the pharyngeal niucoiB m«iibrane 
is involved there is usually enlargement of the sub-maxUlarj- 
an<i cervical glands. When the mouth is invoh-ed the tongue 
may be much swollen and discolored, cauwug the so-called 
"black tongue." The disease may extaid to the Larj-nx causing 
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fatal edema, or to the bronchi and lungs causing pneumonitis. 
Er>-(iipelas may also attack the vagina, urethra, bladder or 
rectum. 

6, Facial Erysipelas usually begiiu at the ala of the nose, a 
point the common seat of niiuuK* lesions and one especially 
liable to become infected from unccinaciouti manipulations with 
the fingera. The iaflanunation usually extt-nils to the cheek and 
orbit of the affect«d side, then crosses the bridge of the nose to 
the oppo8it« side, causing an area of erythema of butterfly shape. 
It then invoves the forehead, the scalp, and terminates UMualty 
in from seven to ten daytt at the back of the neck. It rarely if 
ever invoh-es the chin and anterior part of the fare. Tltcn? is 
usually considerable swelling especiuUy of the loose tissue around 
the orbit. The eyes are ofteJi closed for several days. The 
principal danger is the possibility of extension of the disease to 
the meninges of the brain. 

Dietgnosis. Tlie diagnosis of erysipela^i is easy in a well marked, 
uncomplicated case. The exLstence of an infection atriiun, the 
efaiU and high fever, the cbaracteristie erimson blu.sh with its 
sharply marked zigzag outlines, give uiinii.atakable evidence of 
the nature of the diwujBe. It can be distiuguishcd from simple 
er)'lhema by the existence in the latter of islets of healthy skin in 
the "milameii area; from deep lymphangitis, by the location of the 
induration ; from phlebitis, by the discoloration being in the fonn 
of red etrcaks whie)i follow the anatomical course of the vein in 
the tatter and the ves.'tel lieing demonstrable as a hard tender 
cord ; from phlegmonous tiinaiimiation, by the lack in the latter 
of a well defined limit to the redness and by its begiiuiing in 
deep structures and becoming su[K'rficial in its later stages. 

Prognosis. The prognosis of erysipelas in uncomplicated 
cases is good, but it is grave when it is associati^'d with sup])ura- 
tion or gangrene, and attending sepsis, or when complicated by 
meningitis or the itivoh'ement of other inaccessible structures. 
In this as in other diseases, the age, general health and surn)uud- 
ings of the patient largely influence tJic prognosis. 

Trmlmenl. The preventive treatment of erysipelas consists 
in the immediate disinfection and proper dressing of accidental 
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wounda, in the application of (.'fTicicnt asDjilic and antiseptic 
mensures during the infliction of operative or intentional wountU, 
ttiid in the isolation and quarantuif of viises of eryapelas as soon 
as a diagnosis is made to prewJit the spread of infection to other 
individuals. Tho consHtulional trealment of erj'applas ooDfdfite 
in the use of i^medies and measures to sustain strength and 
rt'ijukte the functions of the body. Usually the first prescrip- 
tion is for a saUne or mercurial purgative to empty the bowels 
aiid thus remove a source of irritation which is largely responsi- 
ble for the anorexia, nausea and vomiting. SlecplessneMS and 
delirium, if present, should be combat<;d by srnall doses of opiuni, 
bromide or chloral. Goneentrated, nutritious, but easily digested 
food should Ik.' ordered in small cjuantities at frecjuent inter\'als. 
Abundance of drinking n^iter sliould be insisted upon to aid the 
eniuiictories. Alcoholic alimulant^ should be imheiutatin^y 
prescribed if indicated. Fever should be controlled by cold 
sponging. Tincture of chlori<le of iron and sulphate of quinine 
are time honored remedies and may be given for their srupi; 
alterative luul tonic effect. The anti-slrppt^)ooccic sejurii 
been used and good results are rejwrted, although its uw is iUo^' 
ical if it is believed that the germ of the diseaae is distinct from 
the germ of suppuration. Tfie loral treatmmf of er^'-sipelas con- 
sist*! in the application to the part affected of remedies so nuinej^ 
oils that only a few of them can be mentioned- The fact of their 
great number is jjroof conclusive that there is no one specific. 
Erj-sipelas is an acute seif-iimited disea-se and tends to spontAne-j 
ous n'covcry. The last local application made is the one aocred-* 
ited with the cure that has come through natural agencies. It is 
eminently proper for the surgeon to apply local treatment but 
he should be certain that, if he does no good, at least he will do 
no harm. Irritant^t ajid caustics such as linclure of ioiline and 
nitrate of silver should not be used as they cause solution of 
continuity of the skin and predispose to the danger of secondaryj 
infection. Scarification around the inflamed area nnth the hope' 
of arresting the Kpreadiiig lymphaiigitLs has proved ineffectual 
and should b«^ avoided for the same reason. The best course to 
pursue is to dis'mfect the part affected as if it «-ere to be the 
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ae>at of a surgical operation and then apply one of the following 
aaratioiis: 

1. Coat the part with a 5 per cent ointment of ichthyol in 
lauoliue. 

2. Apply a mixture of 5 per cent resorcin, 5 per cent ichthyol, 
40 per cent mercurial oiutmeul and 50 jier cent laiioline. 

3- Use Crede's Soluble Silver Ointment (15 per cent). 

4. Paint the part with pure carbolic acid and a* soou ds 
it become.' bleached neutraJize the drug by the application of 
alcohol. 

Cuni/tw Properties of EryHpelas. It has been ob-served that 
an attack of ermpelaa occurring as a «)mpUcatiun in (M^rtaiu 
dtseaaes often produced decided beneficial and sometimes cura- 
tive effect on the primary trouble. There are numerous reports 
of cases in which keloids, lupus, carcinoma and sarcoma have 
been apparently cured by accidental attacks of erysipelas. 
At onco the possibility of using the disease as a therapeutic 
remedy was appreciated and many patient«< suffering with 

jperablc troubles were intentionally inoculated with the essen- 
^tjal germ. The deaths whicli followed, however, brought the 
practice into disrepute. Coley of New York lias attempted to 
secure the poeaible curative effect of erysipelas without the dan- 
ger incident to the diseasf by using the toxins in place of the 
germs. lie (hscovereil that the toxins of the streptococcus of 
er>'sipelas were made more acti\'e by combination will) the toxins 
of the bacillus jnxidigiosus, and the mixture of the two can now 
be bought. The injection of Colcy's Mixed Toxins in the dose 
advisefl causes constitutional reaction in the form of a cliill, 
fever and sweat. ITie local effect is not so obvious. Coley does 
^not claim that the treatment does much good in carcinoma but 
lys that it has decided curative effects in many cases of sarcoma. 
He reports a number of caaes of permaneJit recovery folloNving its 
use. There is no question of Colcy's honesty or diagnostic ability 
but it nmst in fairness be stated that no one else has been able to 
get the same results. Sctm has tried il on fifty coses with abso- 
lutely negative results in every instance. Keen and White of 
Philadelphia give equally discouraging reports. It has been 
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used in St. Luke's Hospital of this city on twelve cases and the 
sarcomatous growths have not been improved while the general 
strength of the patient has been much impaired. The last word 
haa not yet been said on the subject and the future alone can 
decide whether or not the remedy has a place among our thera- 
peutic resources. 



LECTURE XKVI. 

TETANUS AND HYDROPHOBIA— SYNONYMS, DEnNITION, CAUSE, 
VAHIETIES, PATHOLOGY, SYMPTOMS, DIAGNOSIS, PROON'OSIS, 
TBEATMBNT. 



Tetanus or lockjaw is an infectious dbease in which the specific 
germ through its toxinB acts on thp centra! nervous sj'Stem, 
producing rigidity and spasm of tlL-fiiiite groups of niu*clc8. 
The germ of tetanus was not dietrovered until 1884, but long 
before tJiis time, from clinical obscrt-atioiis, it was known that 
the di.^ease was infections. An instance was on record in Brazil, 
in which several slaves ale the flesli of an animal ilcad from 
tetinus and three of them developed the disease. Another case 
is reported in which n hoi-se ilie<l of tetfinus, and afterwards three 
puppies which lived in the same stable suffered the same fate. 
Still another illustrutiuu was the case of a woman who fell while 
walking through a barnyard and wounded her elbow. She devel- 
opQil lockjaw, and uiwn investigation, it was found that a horae 
infected with the <lisease had previously been in the enclosure. 

Cause. Tlie essential cause of the disease lias been definitely 
proven to be a rod-shaped germ commonly called iJie "dniin- 
stick" bacillus, owing to the dcrvelopment of a spore at its end 
which gives it a fancied resembhince to the stick of a bass drum.. 
The germ is anaCrobio.muItipiies by spore formation, isextremely 
resistant to heat and can be cultivated on a sterilized solid blood 
serum, if oxygen is excluded. The germ is widely distributed in 
nature, being commonly found in stable manure, street sweepings, 
garden soil, and in building di^bris, such as plaster and mortar. 
Within the past few years it has also Iwen discovered in giuipow- 
der, blank cartridges and other explosives. The organism can 
not live when exposed to the atmosphere and its natural habi- 
tat is the deeper layere of the soil. A certain degree of warmth 
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is favorable to its growth and multiplication ; hence it is mort 
oft^n found in wiutbem than in norlhem climates. The bncilluii 
of tf^tauiut when inocuktcd into an anioinj does not enter tix' 
blood, but renmina localized and producer its tiystemic vffect by 
tlic elaboration of toxins, which ait- alisorbed and act upon the 
central nervous systpin. These toxins have beeJi carefully 
studied and have been dassifieil as of at least two varieties, 
tetanospasmin and letanoKfin. DiffereJit sjinptoms have been 
ascribed to each, but for practical purposes they niay be considered 
as one. The bacillus of tetanus cannot enter the tjssoes of the 
body through an unbroken skin or intact mucous membrane. 
In ever;* ca.se of tetanus there must be an infection atrium, 
although it may be so trivial IhJtt at the time of development 
the disease it may not be demonstrable. 

i*unctuifd, lacerated and punshot wounds are favorable «■ 
nues for entrance, owing to the fact that oxj'gen does not 
easy access to thcrii and germs iniplant«d in their depths find 
suitable conditions for growth. Wounds of the hands and feet 
are more likely to be followed by tetanus than wounds of otlicr 
parts of the body, simply because they are not protected by hair 
or clothing and are more likely to be contaminated with materials 
infected with the organism. The period of incubation, or length 
of tinu; after iiifcctiou before the development of symptoms, it 
extJiemely variable, sometimes being only twejity-four hours, and 
again, two or three -vwehs. This depends on the virulence and 
number of bacilli introduced, and also on the resistance offered 
by the system to their action. Lockjaw occurs in men oftcoer 
than in women, on-ing to their greater habihty to injury, and is 
also usually seen, for the same reason, between the tenth and 
thirtieth year, although no age is entirely exempt. It is ma<tt 
frequently seen in jockeys, stable boys, gardeners and street 
cleaners, who, by their occupation, are more expased to infection, 
and has ifccnlly bw-n noted as common in boys tlie victims 
of wounds inflicted by the toy pistol on the Fourth of July or 
CiinAmag. 

The toxins act solely upon the nervoua system, first the spina) 
cord and later the brain. Moreover the tonns are carried from 
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the point of formation in \he wounded and infected iiisae, to the 
cord, not by the circulation but solely through tho motor ut-rves. 
This kuowlixlgc has an important bearing upon the treatment of 
the disease. 

Symptoms. Tetanus begins insidiously. The patient feete 
irritable and indispoaed; he haa wnsations of chilliness and a 
fccliug of soreness in the muscles, especially of the neck. The 
first definite symptom of the dread disease is the accidental dis- 
covery of inability to open the mouth. This is due to spasm of 
the miLscles of mastication and is called triHmiis. The patient 
next finds difficulty in swallowing, as the muscles of deglutition 
become involved. Next there is rigidity and spasm of the mus- 
cles of the neck and spine, causing retraction of the head and an 
arched condition of the back, termed opisthotonos. In bad cases 
the patient will be bent like a bow and rest on his occiput and 
heek, his buttocks being elevated spveral inches alxive the Ix'd. 
F'uially the muscles of respiration are affect«d, causing irregidar 
and difhcult breathing. The faa> of the [mtient has a peculiar, 
expressionless or mask-like appearance, due to the ripdity of 
the facial muscles. Frequently ttiere is a ghastly grin, caused by 
the contraction of the risorius muscles. The contractions above 
deecribcd are clonic and are aggravated into paroxysmal Hcizurcs 
by the slightest irritation, such as unexpected noises, drafts of 
air, or efforts to change the patient's position in bed. The tcm- 
pcnituTC rapidly rises and sometimes goes as high as 108° to 1 10° F. 
Re.ipiratioii is impeded and dyspnea and cyanosis are pa-aent. 
The sensorium remains cle-ar and the special senses are intact. 
Pain b excruciating. Death, when it occurs, results from exhaus- 
tion, due to fever, inability to take food and embarrassment of 
respirstbn. If recovery ensues, then- is gradual improvement 
of tiie symptoms in the reverse order of their development. 



CLINICAL FORMS OF TKTAND8. 

Tetanus. The stage of incubation U comparatively 
short- Rigidity of the jaws is rapidly followed by involvement of 
the other muscular groups. The temperature is high, pulse rapid, 
and death results, as a rule, in from one to five days. 
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Chrome Tetanus. The period of inctihation t? longer, the 
symptouis (ievolop more gradually and arc never as well marked 
08 in the foregoing. There in trismus, aome opisthotonos, but 
the iiiusclos of rtMpiratiou are not involved. The diaeasc may 
last from six to ten weeks. 

Trismus. TIip only syniptoni of tliis form is stiffness of the 
nia«eet*r muscles and inability to opeii the mouth. It rarely 
proves fatal, excppt whc^ii the disease attacks tlie very TOung. 

Tetanus Neonalomvi. This form is seen in infants during 
the first week of their Mic and almost invariably proves fatal. 
The infection takes place through the umbilicus. 



DIAOMOSIS. 

A positive diagnosis is made on the historj- of a wound inflicted 
under conditions liabk^ to be accompanied by infection with the 
barilliis of tetanus on the rigidity of tJie massetermueicleefollowwi 
by the involvement of the muscles of tlie neck, back and diest 
in regular and orderly succession, on the oecurre-nce of oonvul- 
«ve seizures from trivial irritation, and on the presence of ht^ 
fever, attentled by rapid prostration. 

The tiiffereutial diagnosis betwwn tetanus and slr)'chnine 
poison is based on the fact that in the latter there is no history 
of an injury and the symptoms develop .suddenly, with maximum 
intenpily. Hysteria is differentiated by the absence of fever, tri- 
vial alteration in the pulse rate, and the convulsive movements 
not being limited to any definite group of muscles. Ilydrophobia 
as will be seen later gives the hbstory of a bite by a rabid animal, 
a longer period of incubation, and the spasms are primary in the 
muscles of deglutition. 

PROGNOSIS. 

The prognosis depends upon the type of the disease and upon 
the resisting power of the patient. Most cases of acute tetanus 
die, while many of the chronic cases recover. Taking all cases, 
the mortality is about 75 per a>nl. 
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frophj/lactic. Aa lockjaw, when it occurs, usually Tollows 
iiudgnificaiit injuries, it is the duty of thp aurgeoii to treat the 
^gmnlWt lesion with greatest care; especially shoultl this be the 
I caae when the wound is a puiietuR'd one, contaniiiiatcd wilh 
stable manure, street sweepings, garden soil, building di^bris, 
or the powder ami wadding of explosives, esi)ecially the loy pis- 
tol. The wound should be opened to the bottom, foreign parti- 
cles of every description nrnioved, the surface thoroughly disin- 
fected and the cavity loosely packed with gauze. If the wound be 
Mispected of harboring tclaniis bacilli and papeeially if iniUcttd 
by a toy pistol, it is advij<id>le, in addition to give prophylactic 
doses of antitetauic aerum. 

Curative. In acute cases practically nothing can bo done 
except to palliate the symptoms. In chronic cases, whit^h may 
be recognized by their longer period of incubation, and more 
slowly symptoms developing with less intensity, there is greater 
prospect of » successful result from the surgeon's efforts. It has 
been stated by a writer of ex]jeripn(« tliat if a patient can be 
kept alive for five days he htII proljably recover. The first thing 
to do is to open up and thoroughly disinfect the wound through 
which the infection entereil. ani.! afterwards to treat it with 
moist antiseptic dressings. Then there should at once be given 
large doses of antitetanic serum. At this jxiint it is important 
to conipifheud some recently acciuircd knowlerlge relative to the 
techniiiiie of administration of antitoxin. It has been stated that 
the toxins of tetanus are carried to the spinal cord and medulla 
.solely by the motor nerves. The antil^jxin however is carried 
I chiefly through the circulation, though it neutralizes the toxin 
whenever brought into contact. It is therefore obvious that 
when (he antitoxin is used for curative purposes it shoul<l be 
injected first into the immediate area of the wound, then into 
the proximal portion of the motor nerves of the part, ajid finally 
into the circulation by way of a vein. Roger's treatment is 
based on this principle and is applied as follows: Ten to 20 cc, 
are injected subcutaneously about the wound, the same quantity 
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is injected into a superficial vein and 5 to 20 minims are injected 
into the nerves of tlie brachial plexus if the wound is of the upper 
extremity or into the sciatic, crural and obturator nerves if of 
the lower lirnb, and 10 to 2() cc. into the cautla equtnA. In pome 
oases injections are also made into the spinal cord. If antitoxin 
is not. availablp the next best treatment is the hy(HKlermic 
administration of aqueous solution of carbolic acid — three grains 
of the drug tjje first flay, and the amount increaae<) to fdx or eight 
grains the aueet-ediug days. To relieve pain and relax the 
muscular spasm give (chloral hyrlrate and bromide of potash, by 
rectmii, morphine by hypodermic injection, and, if neoeasaiy, 
chloroform by inhalation. 

At this point it should be mentioned that subdural injections 
of magnesium sulphate in solution have been used as a palliative 
remedy. This substance ha* distinct anti-spasmodic and aoe»>| 
thetir actifin when directly apjtHed to nen-ous tissue. 

The regular administration of a satisfactory quantity of food i 
and stimulant is most important, and owing to the locked con- 
dition of t)ie jaws is often exceedingly difficiilt. Usually the 
patient has to be anestlietizecl and liquids introduced into th« 
stomach through a laige catheter inserted through the nostril or ; 
through an o[K>ning made by the extraction of one of the teetJi. 
Rectal feeding may also ix; practiced. It is essential to admin- 
ister saline cucmala. Patients suffering with tetanus should i 
be kept in a quiet, dark room, and all sources of excitement care- 
fully avoided. Under the Ixriief that tetanus was a form of 
neuritis, nerve section and ner\'e stretching h&vK been pmctieed, 
but without result. Some surgeons h&ve advised amputation, ■ 
but the operation is only indicated to relieve local eouditioDS 
and hits no iuQuence on the disease itaelf. 

HTDROrnOBlA. 



Hydrophobia, rabies, or lyssa, is an aculc infectious disease, the 
germ of which has not Ijeen )dentifie<t. Itis usually contracted 
from the bile of a rabid dog or cat in whose saliva the virua 
exists. The diseuA> never origimites spontaneously, but alwaj 
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has origin from a previous case. The Urm hytlrophobia meaiia 
litopaJIy n dmad of water. It should not he apiilied to the dif^ase 
as it occurs in dogs, because an animal ouffering from it will 
make on effort to drink at every opportunity. 

Rabies in Dogs. Two distinct fonns occur — the furious form 
nnd the puralytic form or dumb rabies. The cause and pathology 
are the same, and one may give rise to the other. There is a 
marked difference, however, m the symptoms, 

Symplomx. In the furious fonn three atages may usually be 
ob«r\'ed — the melancholic, the furious and the paralytic. In 
the melancholic stage there is restlessness, irritability and loss of 
appetite. A desire for unnatural food is devi.-Iopcd, the aninml 
eating such things as straw, paper, featliers or bits of wood. 
There is also marked sexual excitement. The dog becomes shy, 
avoids notice and seeks dark places, probably on account of 
photophubiii, Bceathing aTid swallowing an? difficult and the 
animal appears to have a foreign Ixidy in its throat. The bark 
becomes hoarse and a peculiar howl may be heard. The sntiva 
becomes viscid and general weakne.'W is apt)arent. 

The furious stage eomes on in two or three fUye. The dog 
usually Ituives home and may travel great distances, running 
aimlessly, and, without provocation, attacking any animal it 
may meet. If confined, it makes desperati^' elTorls tu break ita 
chain, biting viciously any object within reach. At thw stage 
the dog is probably delirious, visions of imaginary objects caus- 
ing it to snap in the air. 

Exhaustion now appi'-ara and the paralytic stage sets in. The 
dog curls up in a fence comer or some secluded spot, ready, 
however, to attack any one who may arouse it. The expression 
at this stage is horrible — the eyes are sunken, the pupils itilated, 
the tongue red and protruding from an open mouth which drips 
saliva. Paralysis develops, affecting first the hind legs, then the 
lower jaw, and finally the entire body. Convidsions may occur 
and death from general exhaustion results in from five to eight 
days after the first onset. 

Dumb Rabies. In this form excitement andfuryareaKwutand 
paralym sets in early, bcgiiming in the lon'cr jaw, which tlrops, 
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allowing the tongue to httng out, whicli becomes dark and con- 
gested. Hence the name, "black tongue," often iiBcd by those 
who (Jo not untlerstjind this form. There i«, of course, no danger 
of being bitten, but a wound on the han<l may become inoculated 
witli Balivft when administering medicuie, or attempting (o 
remove a bone siip[M)Pecl to lie in the dog's throat. 

Diagnosis. Uaually the peculiar symptoms leave no room 
for doubt as to the nature of the (Hsease. In doubtful cases the 
dog or cat should not be killed, but sfcurclyooufiuedaudwalched- 
If death doeff not oecur within teji days the fear of rabies waa 
luifounded. If the dog be killetl or die with suspicious or incon- 
clusive history and symptoms, the stomach contents should be 
e.^aiiiiued and the hea<l packed in ice and shipped to a Pasteur 
Imttitiite, where, by microscopic examination of the brain and 
gungUa, or by inoculation of rabbits, the diagnosis can be clearpd 
up. 

Hydrophobia in Man. Tiierc is no question that rabies affect* 
human beinp. It is a rare disease, however, as, according to 
the United States censuH, only thirty people died from it iii this 
country last year. The number woultl be lai-ger but for the 
almost routine use of prophylactic inocuhition in suspicious cases. 

Came. The disease is almost eertjiinly due to an organism as 
yet unidentified, it never occurs exet-pl by transmission from 
one animal to another. The virus is in the nervous sj-stem, 
saUva, urine and milk of a rabid animal. It is essential that the 
poison l>e inoculated through an abrasion of the skin or mucous . 
membrane for the ilisease to follow. 

Symptoms. The incubation period in man ia from two weeks I 
one year, varying according to the location, number and severitj 
of the woimiis. The average period is about two months. The! 
prodromal symptoms consist in depression of spirits, loss of ftp- 
petite and inability to sleep. The woimd, although perfectly 
healed, may become painful. In a day or two there is difficulty 
in swallowing, and tlie voice has a sobbing tone, owing to tntcr^^ 
ference with the respiratory movements. An attempt to drink 
water brings on gasping and a pan)xysmal closure of the throat. 
Thick, viscid saliva accumulates in the mouth, causing irrita- 
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tioti, which rnukes the palient clutch wildly at his throat in an 
endeavor to relieve himself. Often there is a short, loud cough 
soiiii^thiog hke tht- burkiJit!; of Ji dog. Tlierc is mental depression, 
then confusion, excitemeJit and a sense of impending danger. 
Di'liriuin or coma may sufXTVcne, There is fever, witli a tem- 
perature gradually increa.«ing until finally it reaches 105° F. 
Tlie pulse is rapid aiul feeble aiul there is of tt-ii involuntary urin- 
ary and fecal discharges. The patient finally dies from failure of 
respiration. 

Diagnoxin, This is ba-sed upon the history of having been 
l»ttcu ami the peculiar symptoms above outlined. Hydnipho- 
bia differs from tetanus in its longer period of incubation and in 
the fact that there is no rigidity of the jaws, but the spasm of the 
muscJea is confined to those of rleglutition. Hydropiiobia can 
be dii;tiiiguishcd from lysscjphobia, which is a nervous manifesta- 
tion of an intense dread of the disease occurring sometimes in 
tliose bitten, by the absence of fever and other signs of genuine 
infectious processes. 

Prognosis. Tlie disease once developed, the prognosis la 
hopeless. Fortunately, only 20 per cent of the people bitten by 
rabid animals develop the disease even if not treated. If all 
cases bitten were at once sent to a Pasteur Institute, only one out 
of every thrt'c or four liundred wuuld have it . Severe and muti- 
lating bites are most riangerous, especially if on the bare skin. 
Bit«s on the face, scalp and iicck have a short period of incuba- 
tion, and hence require prompt treatment. 

Treatment. The virus should be removed from the wound by 
sucking or cupping. It should then be cauterized with pure 
nitric acid or a red-hot iron, and protected with a moist 
ontiaeptio dressing. If there is no question of the fact that the 
animal inflicting the wound liad rabies, the patient shouhl be 
sent at once to the nearest Pasteur Institute where a treatment 
consisting in the daily hyjxidennic injection of an emulsion made 
of the spinal conls of rabbits dead nf rabies is practiced. By this 
method immunisation is established in about thu'ty>tivo daya. 
Uelay in sending the patient for treatment increases the danger 
as the disease may develop before inmiunisation can be obtained. 
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Fortunately we have a properly equipped Pasteur Institute in 
Richmond. After hydrophobia develops in a patient, treat- 
ment is hopeleas and all that can be done is to relieve, in a degree, 
the acuteness of the symptoms. Chloroform should be freely 
employed to relax the muscles and control paroxysms. Restraint 
is necessary to prevent the patient doing himself harm. The 
doctor and nurse should remember that his saliva and uiine con- 
tain the virus and should carefully avoid becoming infected 
through open sores. When the patient is dead, the body should 
be thoroughly disinfected before burial. 
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ANTHRAX. 

.4rilAroj:, maligtumt pustule, or wool-sorters' disease, isaii acute 
infectious diseaw, due to an essential germ, characterised by 
inflammation at the point of inoculation, and often by general 
infection and death. The disease ia of peculiar interest because 
it was the first to be absolutely proven to be due to a germ. 
Anthrax among animals has been n-cognized for centuries. At 
one time it was thought to be a specieii of malaria, but in 1849, 
Polender, with the crude microscope then in use, discovered the 
presence of innumerable fine, mdlike bodies in the blood of ani- 
raals suffering with the disease. Tlie bacillus which was finally 
^pruveri U> be the cause of the disease is the largest of the known 

ithogenic microbes, and ever since its discovery has been a 
favorite subject of study by tlie bacteriologist, 

Cautm. The bacillus of anthrax isa rod-shaped germ fromSto 
10 inicnDmiIlimet«rs in length and from 1 to 1 .25 micromillimcteis 
ID breadth. It multiplies by spore formation in the test tube and 
by direct division in the borlies of living animals. It is extremely 
resistant to heat, growf- in all of the common culture media, and 
can be easily stained by the aniline dyes. The germ is found in 
nature on grass and vegetation in swamps and along the banks 
i^of streams. It is especially prevalent in Russia and Siberia, and 

also common in Uimgary and in certain parts of France and 
Germany. Herbivorous animals become infected with it wliilc 
grasing, the seat of inoculation being usually the lips, mouths or 
intestinal tract. Anthrax in man is always acquired from the 
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mfocU-d aiiimnl. Aiiy part or Hmsuc of on AniniAl dead of 
dii^ase in capable of communicAting it. The hadUus is capabiel 
of preserving it« virulcncy for maiiy ycttrs. Anthrax is usually 
transmittecl to man by mejuis of horse hair, wool or hictes, and is 
most commonly seen niiiong butchers, taiiiiors and wool-«ortcr». 

The infectioim agent may gain entrance through, (I) thei;a&tn>- 
intfstinal canal; (2) the respiratory passttge; or, (3) the skin. 
The first two aveJiues result in inti^mol antJirax, which properly 
comes tiiuler general medicine. Infection through the skin resulu 
in external anthrax, which is a 8ui:gical conditjon. 

Pathology. Tlie bacilli of anthrax are found in great oumbers 
in the blood and multiply so rapidly that they block the capilla- 
ries and lymphatics. This produces acut*' ischemia, with local 
necrosis. Whe.n general infection takes place, the capillaries io 
every part of the body are Ioadt?tl with the organisms. 

Symptoms of Exlemal Atitfirax. The manifestation of the di»'1 
ease depcmls ujx)n the anatoinical structure of the part involved. 
If it is dense and vasndar. a circumscribed carbuncular inflam- 
mation devcluijs — anthrax carbuncle. If it is loose connective 
tissue with comparatively jxior blood supply, a diffu.<tc inflam- 
matory uiCltmtion de^'clope— anthrax edema. 

Anthrax Carhunde. Within a few hours to three or four days 
aft«r infection, a i^Iighl burning anil itclung ilevclops at the point 
of inoculation, which is usually on the hand or face. A papule 
forms which soon becomes converted into a vesicle. This buists 
and exposes necrotic tissue beneath it. Inflammatory infiltra- 
tion rapidly extends, the slough grows Urgcr, phlebitis and 
lymphangitis develop, and septic s>'mptoms result. The condi- 
tion is somewhat similar to an ordinary carbuncle, but is more 
rapid and acute, and difters in the fact that there is but one 
focus of infection, whereas, in an ordinarj- carbuncle due to pyo- 
genic infection, there are a number of foci, which develop simul- 
Uineously, juid pn^sent separate openings on the skin. 

Anihrax Edema. Anthrax edema follows infection of loose 
connective tissue where the blood supply is poor, such as theeyt 
lid, neck or forearm. There is rapid swelling in all directions, 1 
attended by livid discoloration of the skin. Blebs or blisters i 
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form on the surface, filled with bloody serum. Occaaioimlly 
local gaiign-nc reb-iJl;^. Gk-n<-nil infection is shown by a chill, 
fc\'er, delirium and rapid prostralion. 

IHagnms. The diagnosis is bawd on the fact that the patient 
has handled hides or soi-ted wool, upon the tj'pical appearance of 
the nnthrncic carbuncle with its tou^h sloiigh finuly adherent to 
adjacent tiswie, and of the anthrax edema ivith its rapid ami 
unlimited swelling antl discoloration and dismtcgration of the 
skin. If there i-f any douht, the diagnosis can be settled by stain- 
ing and examining the fluid ur tissue for tiie characteristic 
genns, or by inoculating a rabbit or mouse with a drop of blood 
or serum taken from the cent<'r of the inflanitnatory area, which, 
if. the disease be anthrax, will cause its death in the course of 
two dav-s. 

ProffnonU. If the (iisease is promptly diagnosed and radically 
treated, llie prognosis is go<jd. If it is allowed Uy run its course 
and energetic measures are not employed until systemic infection 
lakes place, the prognosis is bad. The prognosis of anthrax 

rbuncle is better than anthrax edema. 

Treatment. TTie local treatment is the must important. If 
the lenon be small, frequently it may be cured by saturating the 
infected tissue by the pan-nchymstous iiij<?ction of a 5 or 10 
per cent solution of carbolic aeid. The snrface should lie tho> 
ougbly disiiifeetod anil Ihe neciUe of the hypodermic syringe intro- 
duced through healthy skin one-fourth of an inch outside the 
border of intiltration. Usiudly from four to twelve punctures are 
made. The injection should be repeated every six hours until 
the disease is under contml, or until the amount of carbolic acid 
introduced has reached the limit of safety. If this method fails, 
the surgcoti should resort to excision and cauterization. The 
diseased area is removed as if it wei-e a malignant growth, and 
the raw surfaec resulting thoroughly burned with the actual 
cautery. It is said that sheplierds in districts where anthrax is 
prevalent destroy the vesicle with a red-hot needle as soon as it 
developii, and it is seldom that infection does not yield to this 
treatment. 

Ttie constitutional remedies to l>e employed consist in the usual 
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means to combat prOBtratkNa and cullap^- from septic infectic 
such M stimulantflt tooioe and Bupponing mea^ureit. 

GLANDERft. 

Glan<JerB, farcy or equUiia, is an infectious disease caused br a 
epedlic genn, ihe bacillus mallei, characterized by ulcerstjw 
lesions at the seat of inociilation, and lat«r by constitutional 
infection. The disease always originates with a horae, and occura 
in man by coutagion. 

Caute. The bacillus of glanders is a amall, rod-ehaped genu, 
somewhat shorter and broader than the bacillus of tubcrculo^ 
It has rounded ends, usually occurs in piiini, and Is very rcsistanl 
to heat and other germicides. It ia supposed to multiply by 
spore formation, can be grown on most of the uftual culture media, 
and in stjiiuod by the ordinary aniline dyes. 

danders in the. Horse. Glanders and farcy in the horse ait 
different mardfestationa of the same diseaae. Each may be acute 
or chronic, the difference being merely one of degree. In 
ganders, there is fever, rapid pulse, accelerated breat-hing, and 
other symptoms of sepsis. Ulceration occurs in the muanis 
membrane of the nose, kryiix, trachea and bronchi. There is a 
copious discharge of mucus, which causes the horse to cough and 
sneeze. The lymph nodes in the subina-xiUary and cer\ncal 
regions enlarge, suppurate, and frequently burst. In farcy a 
numbt^r of distinct swellings or nodule« api)cur beneath the ^kin 
all over the body, called "farcy buds." They vary in gize from 
a pea to a hickory-nut. They suppm^ite, dischaige and leave 
ra^^ ulcers which may become confluent and form tai;ge ulcer* 
ative areas. 

Olanders in Man. Glanders in man occurs practically only 
in those who have to do with horses. The disease may be con- 
tracted by inhaling the vims sprayed into the air by the cough- 
ing of dispased auinials, but is usually contracted by infection of 
an abrasion upon the skin from contact with material containing 
the speciJic micro-organism. 

Palhotogy. The bacillus of glanders produces chrotuc inflam- 
mation which resultfi in the formation of embryonal cells in 
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■'^iBntitKS sufficioHt to pitwluce a granuloma. The niivroscopic 
picture i« almost identical with that of tiiberculoeis, except that 
there are uo gi^int «i'lls. Tin; graiiuloma soon becomes wcoiid- 
arily infected with pj-ogenic organisms, softens, breaks down, 
discharges, ami pioducca an ulwr. 

Synptmns. The disease may be either acute or chronic. In 
acute easpfl, after an incubation of from thn^i? to six days, there 
is a chill, followed by fever, and at t^c point of inoculation, there 
is the devplopinenl of a nodule, which unrlergoes liquefaction, 
rupture and discharge of a reddish fluid having a vih odor. Dis- 
integratioa of the tissue rapidly takes pkcc and increases in 
extf^nt and depth until tendons, bones or joints are exposed. 
There' is profound prostration, aJid ileath wtually result8 within 
two weeks. 

In chronic cases there is & period of bicubation of one or two 
weeks, and the disease nins a course of months or years. The 
)efflon« arc usually numerous and resemble tertiary syphilid. 
Often infiltration, ulceration and beahng go on simultaneously. 

Diagnosis. Thv diagnosis is based upon the occupation of the 
patiejit, the clinical characteristics of the local lesions, and finally 
upon the det^'ction of the specific microbes by microscopic exami- 
nation of the granulation tissue or of the discharges. 

IKagno^ by inoculation consists in injection of the suspected 
product into the peritoneal cavity of male guinea pigs. If the 
disease is (i^ders, within three or four days the scrotum becomes 
red and glaxed and suppurates, and the animal dies in from twelve 
to fifteen days. 

Prognom. All cases of acute glanders die. Fifty per cent of 
the chronic cases get well. The outcome is more favorable when 
the initial lesion remains localised and is accessible to surgical 
tmitmcnt, than when the lemons are disseminated and located 
in regions difficult to reach. 

Treatment. The prophylactic treatment consists in preventing 
contagion by killing horses infected with the disease, and dis- 
infecting the stable which they have occujiied. If accidental 
inoculation be known or suspected, the site should be imme«liately 
thoroughly cauterized, an<] every abscess as discovered should 
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be opened and disinfected by the application of nitric acid or the 
actual cautery. If multiple abscesses form, they should be 
opened, curetted and drained. Golds reports two case^ of pan- 
dora in man cured by mercurial inunction. The internal uec of 
iodine, creosote and arecnic has also been rpcommendod. The 
general measurei) advised to combat prostration from sepets 
should also be employed. 

ACTINOMYCOSIS. 

Actiiiomycosiit is a diisease due to infection with the acttno- 
myoes, characterized by chronic inflammationandtbeforaiatton of 
agranuloina at ttie ute of inoculation, which later becomesseccMid' 
arily infected, suppurates and breaks down, Actinomyooos fts 
a diaease of cattle has long been recognised. It usually alTectd 
the jaw, causing enlargement of the head, commonly spoken of 
by stock breeders as "big-head," "big-jaw" or "lumpy jaw." 
The etiology and pathology of the discos wore not understood 
until Bollinger, in 187R, described the fungus which was later 
proven to be its essential cause. 

Cause. The actinomyces, or ray fungus, is not strictly speaking 
a bacteria, as it does not belong to the group of schizomycetcs, 
but is a fission fungus, or hyphnmycetes. It is not microscopic 
in size, but is large enough to be seen by the naked c}^. The 
organism is found as a small yellow body in the pus from actino- 
mycotic abscesses. When examined by the microscope, it is 
found to consist of thread.<4 which radiate from a common center, 
some of them having clubbed extremities. These thrCAds an 
similar to the ordinary mycelium, and their arrangement gives 
the characteristic ray-like appciiranoe. 

Clinical experience proves that infection in animals and in 
man can take place with fragments of actinomyccs and that the 
results are the same as when the whole fungus is inoculated into 
the tissue. The ray fungus grows both in the presence and abecnce 
of oxygen, stains readily by Oram's method, and can he cultivated 
on gelatin and blood serum. It multiplies by spore formation, 
thrivp-s best at the body t<emper.'iture, has low vitality, and is 
readily lulled by disiufcclants. Actinomycosis most frequently 



occurs iu cattle, lees often in horflen and hogs. The infection is 
more apt to occur in caltic in damp and marehy regions, partic- 
ularly land recently recJaimed from the sea. Tim frequency 
with which the didcasc is locaK'd in the tongue, cheeks and jaw, 
suggests infection by food, and cereals, especially barley, have 
been thought to convey the disease. It is a fact that aclino- 
myces will grow when artificially implanted on grain, though the 
organism hoe never been found in nature under normal conditions. 
Healthy cattle .Htabled with infectf-d ones seldom contract the 
disease, and infection has never bec^n traced from cattle to man. 

Pathology. Wheji the actinomyces finds lodgment in the living 
body, it produces chronic iiillummation which results in the form 
ation of a granuloma. The actinomyces is not a pyogenic 
organism and cannot produce suppuration. Thegronuloma, how- 
ever, invariably after a longer or shorter time becomes second- 
arily infected with one of the pus germs, suppurates, breaks 
down and forms an abscess. The most striking characteristic 
of actinomycotic infection is the slow and steady involvement of 
adjacent tissue, the advance not being by continuity, but by 
continuity of tissue — in other words, starting in soft parts, it 
will attack adjacent bone, or beginning in the lung, instead of 
spreading through pulmonary tissue, it will advance to the pleura, 
and from it invade the rib and perforate the chest wall. 

Symptoms. Actinomycosis in man has never been directly 
traced to infection from animals, although it is possible that 
eating raw or improperly cooked meat containing the organism 
might cause infection of the alimentary tract. Actinomycosis 
in man usually originates, as it does in animals, by infection of 
the jaws from masticating infected cereals. In re-ading the record 
of the cases reported, one is struck by the fact that most of the 
individuals state that they made a practic* of chewing grain, 
and in several instances an infected ear of barley has been found 
embedded in thegums or tonsils. When infection takes place by 
the mouth, the patient gives a hiatorj- of toothache, with swell- 
ing of the angle of the jaw and difficulty in opening the mouth 
aod of swallowing. There is an extenial tumor which becomes 
red, softens, opens and discharges pus containing characteristic 



244 



SUHGERir." 



yellow granules. If the diaease is allowed to oontinue untreat^. 
the Iccth «lrop out, aiul muscle aiid adjacent so(t tissue are de- 
stroyed. Pub may burrow deep in the neck and point at consider- 
able distance from the tieat of original infection. Infection of tha] 
l\ings may take place by inhalation of the intestinal tract by] 
iuEPslioii, and of the skin by contact with tax abnviion. The] 
constitutional symptoms are not marked, an<l there is littie fever ' 
or inipainnent of weight and strength until chronic suppurattoo 
prmlucos the " hectic state" similar to that seen in tubereuloee. 

[Hagnosis. ActinnniycoitiR at first produces an enlargement 
which resembles a tumor more than an infianunatory swelling— I 
in fact, the condition is often mbtaken for sarcoma. The true 
nature of the disease can easily be determined after suppuration 
takes place by the presence of the small yellow ma^^es reaembling 
grains of iodoform which are found in the pus. Microscopic 
examination will show them to present the typical structure oEj 
the ray fungus. 

Prvgnosia. The prognosis of actinomycosis is about the Ramej 
as of tulserculosis. It is good when the disease is rcc^^ixed 
early and when it is located so as to be acceaable to radical 
treatment, ll is bad when "uitemal organs arc involved cither 
through primary infection or by metastasis. 

TrtalmcnL The surgical treatment of actinomyeosi^ before ' 
BUppuration has occurred consists in the removal of the erjtire 
mass of alToctcd tissue. If the disease has become so dissemi- 
nated that this is impracticable, then the infected area should be 
exposed by free incisions of the skin, the granulation tissue thor- 
oughly curetted out with a sh-urp spoon, the bleeding surface 
disinfected and cauterized, and the resulting wound lightly packed 
with iiKloform gause. It should I^e kept open and carefully 
examined at each dresang. Shoultl then^ be local recurrence, the 
operation must be repeated. Internal medication has littie or 
no effect, although advanced crises have Ix-en reportt-d to have 
been aired by the administration of large doses of iodide of potash.. 



LECTURE XXVIII. 

SUWJICAL. TUBKRCULOSI8 — HI8T0RT OF TUBEfiCULOSIS — FHE- 
QfENCT AND IMPOHTANCE Of DISEASE — KXPKBIMENTAL 
STUDY — PATHOLOGY OF THE TDBBRCLE — ARREST AND 
EXTENSION OP THE rKOCESft. 



Tuberculosis is a chrouic infcctioufi disease causc>d by a specific 
micn>-orgaiiiRm, the bacillus of tulierculoeis, and churactemed 
by the fommtioD of nodules or tuberelus. Id times past the 
diflpaflp was not of especial interest to surgeons, but it is now one 
of the most important and intenisliug subjects in the ficild of 
surgical pathology. 

History, Ijionnec, in 1826, first recognizud tJie inoculability 
of tuljerciUasis. Vellemin, in 18C5, was the first to demonstrate 
the fact experimentally by transmitting the disfase from man 
to animals. He infected rabbits with cheesy tissue fR)m a tuber- 
culous lung and demonstrat^-il miliary tulK?rculosis at anltipsy. 
He .itat«d that pulmonary phthisis was a specific infection due to 
an infectious agent. Cohnheim showed that there wjis a («riod of 
incubation after infection before the development of the disea.se, 
and added nmcli of interest to the study of tuberculosis by origi- 
nating tJie experiment of inoculating the anterior chamber of tJie 
eye of an animal and watching the development of the disease 
through the transparent comea. Toussiant showed that tuber- 
culosis material coiJd be transmitted from man to man and from 
animal to animal, reproducing the disease in each instance, while 
the material itself lost none of its viruleucy. Klebs, in 1877, 
was the first to successfully culti%'ate the microlje of tuberculo- 
8J8. He also proved that tlie same organism was found in scrof- 
ulous glands, in lupus of the skin and in white swelling of the 
jointa, as in tuberculosis of the lungs. It remained for Robert 
Ko<;h, however, in 1882, to sum up the work of previous years in 
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one masterly eommuiiicntton which forever set uaidc all skepti- 
ciRiD. lie showed connluRively that the bnciUus of tubefcukfedf^ 
could be found in every tubcrciilous lesion; that it could be iso- 
lated and cultivated in suitable media, and finally he produced 
tuberculoas, ik novo, in a healthy animal by inoculation with » 
pure culture of the organism. Up to the Ijroe of the publica- 
tion of Koch'a paper, the profcswon gcncnUly did not recopiiie 
the existence of tuberculosis except when the disease attacked 
the lungs. Tuberculosis of the f^ands, ekio, boues, juinta anf 
other tissues of the body was classed under the general term 
scrofula or struma. They were considered to be local manifes- 
tations of an "hereditary blight." or "general dyscrasia," or 
"scrofulous diathesis." Under this vague uomeaclature, the 
treatment for the local, and, therefore, curable, tuberculous pro- 
cesses was iiiefiicieiit . It is now recognized that tuberculoras is 
tuberculosis, whether of the bone, brain or belly, glands, )ointe 
or lungs. The term scrofula has become obsolete, and by radical 
surgical intervention, the mortality from the disease has been 
rapidly reduced. 

h'requenqf and Importance. Wherever roan is found, lubercu- 
loeis is present as an everthreatening foe. There ta scarcely a 
tissue immune to infection, and its ravages an? seen in the hectic 
flush of the "lunger" or in the shape of disfiguring scars of the 
neck, distorted spines and crijjplei.1 limbs. It is said that tubercu- 
losis is responsible for 50 per cent of all human ailments, and to be 
the cause of the death of one out of every seven people who die. 
The word " consumption" ordinarily suggests an incurable 
condition which proceeds slowly to a fatal termination, and the 
public has greater dread of it than perhaps any other malady 
except cancer. Yet the majority of coses of tuberculosis can be 
cured if an early diagnosis is made by an intelligent application 
of rational measures. 

Inoculation Tuberculosis. \'ellemin, tMihnheim, SchuIIer, Koch 
and othori^ have proved, step by step, that tuberculous materifd, 
whether phthisical sputum, an emulsion from tuberculous nodes, 
or urine conlainiuf^ the bacillus, can be introduced into the lii9- 
sues of a lower animal and produce the disease. Fortunately, 
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for science, most of the lower aniimilM, such as the guim^u pig, 
»bbit and mouse, readily contract the disease, hence the same 
^difficulty has not been met lu exporimcuUd inoculation as that 
which for a long time frustrated the effort to establish the germ 
of Ayphilis. While man haa not been intentionally uaeti for the 
purpose of experiment, still numerous cases are on record in 
which he has beeji accidentally inoculated, giving the opportimity 
to watch the development of the disease. T<aenncc nicked him- 
self with a saw in the mvlut of an autopsy upon a tubercidous 
subject and had the doubtful pleasure of witnessing the develop- 
ment of tuberculosis in his own skin. He subsequently died of 
phthisis. Seiui mentions the cfutc of a girl,a rag sorter, who devel- 
oped a small sore at the point of inoculation on her thumb, and 
afterward developed lymphatic infection of the forearm, with 
the fonnation of nodules and ulcers which presented unmis- 
takable ^ns of their tubereulouti ntiture. Another author 
reports the case of a servant girl who fell and broke the cuspidor 
of a phthisical patient, which ahe was carrying, cut her hands on 
the broken pieces, and in three weeks showed the development 
of tubercles. Another inten'sttiig case is that of a Jewish rabbi 
who, although phthisical, performed the rite of drcumcision after 
the ceremonial order of tlie old Jewish ritual. The orthodox 
operation consists in stopping the bleeding by spitting styptic 
wine from the mouth on the amputated prepuce. Tweh-e 
children were said to have been thus inoculated by the rabbi 
on thw most vulnerable and tcn<Ier part and several died from 
the disease — a fate no less tragic than that which Ix-fcU others 
who lost their organs. 

Pathology. Tuberculosis, wherever found, is identified by the 
.preeenoe of the tubercle. Hence the tubercle is the foundation 
I of the pathology of the disease. It has been said that the tubercle 
is to tuberculosis what the chancre is to syphilis — the specific 
le^on. It is more tJian this, however, as it is an expression of the 
effort of nature to control the disease by eliminating or rendering 
inert the noxious irritant that has been introduced into the body. 
The presence of the bacillus of tuberculosis in the tissue is an 
itial condition for the formation of a tubercle. The germ 
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ui small, italpDgth beuigaboutoue-half thediameterofaredl 
oorpusolc. It is ruii slmped, straight or slightly curved, h&\ 
rounded ends, and is umially found in clusters, although it 
be found singly when there are few in the s[)eciineu. It multi- 
plies usually by Itwinn, although under some conditions il under- 
goeM apore fonuiilioii. It is very resistant to heat and other 
geimicides, 'm difficult to cultivate and hard to stain. It will 
grow on sterilised blood serum and can be colored with alkaline 
aniline dyes. When stained, it cannot be bleached by either 
sulphuric or nitric acid. This umkes the baciUus easy to iden- 
tify. When introduced into the body throu^ an infection 
atrium, the organism multiplies and preduces its characteristic^ 
toxins. The tiemies rebel as they do against the invasioa of i 
irritant, and there follows the phenomena described as ehttinic 
inUammation. 

Deliniiion of a Tubercle. A tubercle is a nodule formed by : 
aggregation of cells which have been produced by ohnuiic infla 
matJon, the result of the infection of the tissue with the bacillai 
of tuberculosis. Upon microscopic examination it is found to 
he made up of leucocytes, epithelioid cells and giant cells, sup- 
ported and held in position by a reticulum of oonnectivc tissue. 
Frequently, if treated by the proper staining method, the tuber- 
cle bacillus eiin be identified. We will take up the histological 
elemejits individually and then describe tliem cc^ectively. 

1. The Leucocyte is merely a white blood cell wliieh has origin 
frtHn the general circulation. In every case of inHammatioa 
there is morv' or less incn^use in the number of leucocytes in the 
part. The degree of leucocytosis depends upon the acuteness 
or ehicmicity of the infection. As tuberculom is n (jTiical low- 
grade inflammation, the numtier of white bloo<l oeJls in the part 
in not great, and the U^ucocytc constitutes comparatively but 
a small part of the bulk of the tubercle. 

2, Tfic EpUiu'iimi Celt h an embryonal or gmnulatjon tissue 
cell, the result of the division of the formative cells of the part- 
la chronic inflammntion the irritation does not kill, but stimU' 
lates the formative eeJls, and as a result there is proliferation. 
Tlio epithelioid cell is named from its resemblance to squamous 
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epithelial cells. It is two or thret times as large ob the leucocyte, 
granular in appearance, and constitutes a large portion of the 
bulk of the tubercle. 

3. Tlie Oiant CeU is pathologically the moat interesting of the 
three, luid there la some questiou as U3 its origtu. It is about one 
hundred times larger than the white blood cell, is finely granular 
and contains a number of nuclei arranged about the [xiripherj- of 
the cell. It is generally believed that the giant cell is an over- 
grown epithelioid cell, ite enormous size lieing due to its failure 
to imdcrgo division. Well may its sister, the ordinarj- epilbe- 
lioi<l cell, knowing their common parentage, exclaim, "On what 
meat has this our Cetsnr fed, that he has grown so great?" 

4. The Reticuluvi is a fine mesh-work supporting tJie cells and 
binding them together. Most uulbcrs assiune that it is tlu' old 
connective tissue of the part, pushed asunder by the advance of 
tJic new ccU^. 

Arrangement of Ute Above Elementn. If a tubercle be carefully 
examined under the micros(;o[«?, it will be found that the eolla 
are arranged in three layers: First, the external or peripheral 
layer made up of i-iuall round celln, the leuttoL'ytes, which have 
come from the blood; second, the middle layer, made up of epithe- 
lioid cells, which compfjse the greater part of tlie tubercle. These 
beells are two or three limes the size of the leucocytes and have 
'resulted from division of the foriiuitive cells of the part. Third, 
the centra] layer of two or more giant cells, which are glutinous 
epithelioid cells, which have devoted nutrition not to propaga- 
tion, but to corpulency. Ramifying between the cells is scc^^n 
the delicate reticulum, and scattered among and in the cells, 
fwpecially near the center, may be detected the tubercle bacilli. 
There are no blood vessels. 

Development of tfie Tubercle. Th(; primary tubercle is micro- 
scopic in size, but the continuous action of the irritant causes it 
to enlarge until it becomes macroscopic, perhaps as large as a 
millet seed. Other tubercles develop near it and coalesce with 
it until finally the entire tissue is involved and becomes a solid 
tuberculous mass, the conglomerate tubercle. 
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CHAN0E8 IN THE TCBKRCLC. 



CoagvUxtion necroais, or the early death of the component crik 
of the tubercle, distiuKuishcs it from all other gnuiulomata. 
The causes of this are the specific action of the bacillus and ite 
toxins and the absence of any direct blood supply, which is 
a peculiar feature of the tubercle. In other words, coagulation 
necrosis equahi local toxemia plus ischemia. It begins in the 
center of the tubercle, as this Ls the point first subjected to the 
poiann of the toxina and longest depri^Td of nutrition from the 
blood. 

Caseation is the converaion of the tissue into a yellow, cheesy, 
unctuous mnsB. For a time, cell outlines and nuclei can be dis- 
tinguished, but they soon become indistinct and disappear, 
aud the whole mass becomes homogeneous, refuaej! to take atain*. 
and the identity of its component parts is lost. 

Lupiefaction of the ti^uc follows and a circum^ribed collec- 
tion of fluid resembling pus occurs in the (issue. This is called 
a tuberculous or ooM iLbsa;!<s. The term \s unfortunate, as the 
fluid is not piis, but merely the liquefied product of retroftiade 
tissue metamorphosis. The use of the terms, tubercular " pus," 
and tubercular " abscess," as applied to a condition separate and 
distinct from suppuration, is to be regretted, but there is no 
escape, as long ascustom has thoroughly established them in liter- 
atoie. Sena states: "I believe that it can now be considered a 
settled fact that the bacillus of tuberculosia is not a pyogenic 
microbe. * * • The so-called tuberculous or cold absces 
coDta'ms the Quid which resembles pus, but which shows none of 
of ita histologic plemenls," 

Infectiousness 0/ rwiercufoits Pus. When the tuberculous 
area has finally become converted into a full-fledged tuberculous 
abscess, it is difficult, and many say, impossible, to discover 
bacilli in the pus. This is due to the fact that its nutrition has 
been exliaustcd and the germs have dii<d from starvation and 
intoxication from their own excretions. Yet it is true that while 
no germs cuu be found, the fluid is still highly infectious and 
capable of producing tuberculosis if injected into a guinea pig. 
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It 18 believed this is due to the presence of spores. The granula- 
tions Uatng the watts of the atwccHs and the- tissue adjacent to it 
can usually be demonstrated to contain the active organisms. 

Secondary Injection. Oflt-u, after a loriKt-r or shorter time, 
the cflseous or liquefied focus becomes secondarily infected with 
pyogenic microbes. When this takea plaw; there is a conversion 
of ttic caseous product into the true piu of an ordinary abscess. 
Sometimea there is a further compUcatiou, the addition of sapro- 
phytic organtam^, When this occurs there is a marked change 
in constitutional symptom!!. 

Arrest of Tuberailosit. I'>om the very moment of infection, 
and while the pathologic changes above described are taking place, 
the defensive forces of nature are being assembled to combat the 
progress of the disease. An army of leucocytes is formed and 
ed to the seat of confUct. They are employed to invest ttie 
enemy and form layer after layer around the infected area. If 
they are able to turn back the ad\'ance of the bacteria they finally 
institute a state of siege and Ihe disease is said to become latent 
or quiescent. By a procefis of condensation called fibrosis, this 
limiting wall is converted into dense cicatricial tissue, through 
which the fluid portion of the caacous material is absorbed, the 
solid portion remaining in the fibrous capsule. Calcification 
may take place and the mass converted into a nodule of stone- 
tike hardness. l"he bacilli and their spores are destroyed and 
ttie lesion is said to have healed. Occasionally there may later 
be mAnifestations of renewed activity of the disease; hence the 

tpresence of a quiescent area in the body is always a menace to 
[lealth, as the bacilli may break forth, become largely dissemi- 
nated, and give rise to miliary tuberculosis. 

Extension 0} Tuberadosis. FVom an initial lesion of infection, 
tuberculosis may extend either locally or systemically. Locally 
it ^Htigrcfiees by contiguity of tissue, as when tuberculosis in- 
voK-es first the epididymis, then the seminal vesicles, the pros- 
tate, the bladder, the ureters and the kidneys. Systemic infection 
may result, first by the blood stream, due to a caseating tul>ercle 

■Opening into a vessel, in which ca^ dissemination is usually 
widespread ; seoond, by the lymph stream, as la seen in the down- 
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ward extension of the diaeiise in the lymph nodes of the necL', 
following infection of tho tonsiL;; and, third, througli other 
currents of the body, as the t)ladrler heoomitig infected from a 
tulxTCulous kidney by the flow of utidc, or the iutetttinvs becom- 
ing involved from the vicious habit of swallowing tubetrulou^ 
sputum. In cases of syiiK^mic infection, it is not ulwnj's poesiblp 
to demonstrate the initial lesion, altliough imdoubicdly it in\Tiri- 
ably exists. A guinea pig may be fed on tubercJe baciUi, develop 
tuberculosis in the mesenteric nodes, and not show a point of 
tuberculosis in ihi; alimentary tract. A child may drink infectet! 
milk, develop tuberculosis of the mesenterj- and autopsy may 
show no lesion in the bowel. A patient may have tuberctiknis 
lymph nodes of the neck, due to infection through the mouth, 
and it may be impossible to find any history or evidence of the 
portio invasumis. 



LECTURE X 

8URGICAI< TUBERCULOSIS (fONTINUED) — CAUSES, STMKTOMS, DUO- 
N0818, PROGNOSIS AND TREATMENT. 

The etiology of tuberculosis is « subject of great theoretical 
interest, aud practical importance, as on it deiwndfl not only the 
prevention, but, to a large degree, the cure of the disease. 

The EsseTilial or Exciling Cause of tulwrmilosis is the bacillus 
of Koch, which has been described in the previous lecture. 'Vhe 
organism is so widely diHtributed that every one ia almost daily 
exposed to infection. It tyiniiot enter the lx)dy except through 
an infection atrium, which may exist on the skin or in the res- 
fnratorj", digestive or genito-urinary organs. Surgeons in their 
daily work are sometimes inoculated through abrasions on tJieir 
bands, Nuncs and attendants upon phthisical patients con- 
stantly inhale air laden with the dust of dried tuberculous spu- 
tum. Babies are often fed milk from tuberculotis cows, and men 
and women frequently cohabit with partners affected with 
tuberculous lesions of tlieir genitjil organs. Some pxjMised to one 
or more sources of infection escape, while others, under the same 
conditions, contract the disease; and hence it is necessary to dis- 
cuss the factors which give immunity or predisposition. 

PREDISIM3SING CAUSES. 



(1). HinnUty or Envirunmeni. Tliorc isno theory more deeply 
rooted than the belief that consumption runs in families. It is 
not confined to the laity, but is actetl on praetieally by insurance 
companies and is taught by most medical authorities. There are 
three possible explanations of this fact which must be admitted : 

(o) The direct transmission of the germ from parent to child 
at conception is believed by some. ThLs is not probable, for the 
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only way the father could infect the child would be throu^b 
spornuiloKoa, and tuberculosis of his geiiitAl organs would almost 
certainly render him sterile or imijotenl. The oiJy way the 
mother coultl convey infection would be through the uterus and 
its ndnexa, or through her blood. This is not probable, because 
local discaw would rendi-r her barren and the germ in h<?r blood 
could not paas the almont perfect filtration of the placenta. 
Granting, for the sake of argument, however, the possibility of 
the child being direcUy infected while in utero with the germs or 
Bporcaof the disease, it requires a strong «trelch of faith to believe 
that there would be no early manifestationii of the disease, but 
that often it would remain quiescent until it« victim bad reached 
the twentieth or thirtieth year. 

(6) There is a widespread belief in the theory of tranflniMOD 
from parent to child of some predisposition or su-iceptibility to 
the disease due to an anutomiv or physiologic peculiarity of 
tissue, so that if the indi\idual comes in contact with the germ 
in after life, the disease is more liable to be contracted than would 
be the case of another child not so cursed by heredity. By some- 
of those who hold this theory, it is claimed that there is a peculiar 
defect in the anatomic arrangement of the lymphatic, circulatory 
or respiratory system of the patient, but tliis cannot be licmoii- 
trated by the scAlpel or microscope. By others it is believed that 
the physiologic resistance inherent in tissue, by which the action 
of the specific oi^nnism is combated, is diminished or absent, 
and this view, while not capable of demonstration, has much 
make it plausable. 

(c) Some make the bold chiim that early environment and a 
heredity is the explanation of the fact that the disease occurs in 
successive generations of the same family. Those who hold this 
view claim there is no such thing as predisposition to tubercu- 
losis — that one individual is not more susceptible to the disease 
than another, but that it occuns more frequently in some families 
tlian in others because of the greater opportunity of infection. 
They claim that diildren of tuberculous parents hve Ui a germ-] 
laden atmosphere, that they are nursed and kissed by tubercu- 
lous mothers, play with tuberculous brotheni and ^ters, crawl on 
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a floor soiled with tuberculous sputum and cat food contatQinated 
with tuberculous matcrinl, 

(2) Acquired Predisposition. Leaving the subject of predi»- 
position due to heredity or early environment, we next consider 
predisposition acquired in after life. Under general causes may 
be considered factors which produce debility or lowered vitality, 
such as infectious diseases, anemia, emaciation, and exhausting 
illnesses from which recovery is prolonged and imperfect. Work, 
worry, sexual disorders, and a sedentary hfe with its constant 
deprivation of fresh air, sunshine and exercise are important 
predisposing causes. Among the local causes which favor the 
development of tuberculogis at a certain point may be mentioned 
anatomic peculiarities, such as exist in epiphysesof growing bone, 
and the influence of trauma, which not only creates an infection 
atrium for the entrance of the germs, but lowers the local resist- 
ance of the tissue, and enables thom to effect localization and 
produce their characteristic reaction. 

Symptoms of Tvbercviosia. The general or constitutional 8>Tnp- 
toms of tuberculosis are more or less similar, no matter where 
tiie local process be situated, because they are dependent upon 
the same factor—namely, the absorption and specific action of the 
toxtua of the germ. There is loss of appetite and disturbance of 
the digestion, which soon results in lassitude and a sense of 
exhaustion upon slight exertion. This is followed by an abnor- 
mality of the temperature commonly spoken of as " hectic fever," 
which is characterized by the fact tlmt the temperature is below 
normal in the mom'mg, but elevated in the evening. The patient 
awakes weak and liepressed, the skin is cold and pallid, the pulse 
feeble, and a thermometer will show that the temperature ia 
about 97* F, As the day wears on strength returns, together 
with buoyancy of spirit, and in the evonijig muscular power 
ia strong and \'igorou!i. The brain is quick and active, the face 
flushed, the ej-es clear and sparkling, and the patient, stimulated 
and exhilarated by fever, shows such strength and vivacity as to 
deceive any one save a trained observer. The thennomeler at 
this time will show a temperature of 101° to 102° P. This con- 
dition, egpeeiolly when associated with a constantly incre.ased 
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frpquency of Uie pulsp rato, is cliaracterii»tic of the disease, 
should lead U) rigid exaiuiimUou to detect tlie ]i>ea\ focuA. 
mia is H constant sjinptoin of tuberculosis, and has gi\'cn to the 
diiiease the name of the "Great White Plague." Ni^t sweats 
»oon develop, produced partly by the specific property of the 
toxina, but aggravated by the weakiiess of the patient. Thus 
there is a %icioue circle — the wealaiess producing the svratinf. 
and the sweating int^nsifinng the weaknesi. Pj-ogiatic infection 
is often au early eompHcatioii, adding to the toxemia of tubercu- 
lorn that of suppuration, and dege-nerative changes — especiaUy 
of liiG amyloid type — take place in the liver, kidneys and spleen. 
Emaciation is steady and progressdve;obatinatediarrhea(le\"elops, 
the [wtient becomes bedridden, and finally dies from general 
exhaustion. 

LHaffnosis of Tuberctthsis, In the mnj()rily of cases there is 
not much excuse in failing to make a diagnosis of tuberculooa. 
Usually, when an error is made, it is due to ignorance or lack of 
thoroughness. Not all of the different methods to be described 
are applicable in e\'ery eaae, but u combuiation of surae of them 
is always possible and sufficient to wan'ant a correct solution of 
tlie problem. The family history, while only suggesliw and never 
positive, shoulil always be ascertained. It is a fact that con.sump- 
lion runs in farnilies, whether it lie due to heredity or cnvirou- 
nuait. The -personal history of the patient should be thorou^y 
stuilied, and the various facts with referejice lo previous occupa- 
tion, illness, injuries, appetite, strength and weight ascertained. 
The general and local gtjmptoma should be elicited by intelligent 
cross-exaioination and an effort should be made to build up an 
orderly train of facts from the beginning of the trouble until 
the present time. Such a connectt-d array of data presents a 
more striking picture, no matter what the disease, tJian a jumble 
of disconnected facts. A tfurrovgh physical ejxtmination should 
be made. It is a mistake to believe that patients object to any 
necessary amount of expoHure or to prolonged and repeated 
ph>'sical examination. They come to the doctor to be cured, 
and the more they are inspected, thumped and handled, the more 
they are impressed with the effort being made to locate their 
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trouble. The Rcenigen ray has a decided field of usefutneBS. 
Tlie fluoroscope b often more satisfftiitoni- than the radiograph, 
since different parlfi of the area under investigation can be 
readily and rapidly compared. A ma^ of tuberculous material 
usually casts a shadow darker than nonn.'d structures, while 
cavtlit'js sliow a£ lighter hsk^x. The xtse o/ tuberadin may often 
be resorted t<o in certain cases with benefit. This product was 
introduced to the profcssioQ by Koch a« a remedy which he hoped 
would prove a cure for the disea^ie. It has been found of little 
value In trealmcut, but has established for itwlf a strong place 
118 a diagnostic nieasure. The initial dose advised by Butler 
is one milligram, approximately ,015 of s drop. It is injected 
hypodennically, and if tuberculosis is present the temperature 
will rise within leu or twelve hours to 102 to 104" F. If there 
18 no reaction, a double dose is given two or three days later, 
wlu>n, if tfiG result is again negative, the possibility of tubercu- 
lous may be dismissed. A more recent and apparently equally 
efficacious method of employing tuberculin is by application of 
the substance to the conjunctiva. The microscopic examinaiion 
of sputum, pus, urine or other pr<Klucts should always be niiide 
in suspicious cases, and the alwence or presence of the chnracter- 
istic histologic structure of the tubercle or of the essential bacillus 
is a factor of weighty importance. Tfie inoculation of animals 
susceptible to the disease, such as the guinea pig, must sometimes 
be resorted to, when the positive or negative result in the death 
or continued health of the animal will often settle the question. 
This is e.'<pecially true of tuberculosis of the kidney, where germs, 
if presout in (he urine, are so few aiui widely scattered as to make 
microscopic examination uncertain ; also, in cases where there is 
question of whether the disease is tuberculous or syphilitic. 
Here the histological stnicture of the tissues is ofteJi so analogous 
that they cannot be differentiated by the microscope^a sun? and 
certain distinction can be nia<Ie, however, because, if tuberculous, 
inoculation of the guinea pig, will cause ita death in from five 
to six week.*!, with lesions unmistakable at autopsy; while if it is 
8^'pbilitic, the animal will show no symptoms, but continue in 
good health, since it is immune to the disease. 
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Prognoms of Tuberculosis. The proguows depend« u|m)D the 
stage of the disease at which the diagnosis is made — the earher 
the better; ufion the location of the diseaite — ita aooessibUity 
to treatment and the possibility of sur^caJ removal ; upon the 
rapidity with which the disease has progreRaed in the jwuit, and 
whether it ia still local or has become systemic; upon the age and 
general health of the patiejit ; the titate of hid appetite, conditton 
of hU digesliou, and his ability to lead aji outdoor life; upon tbe 
fuiunciaJ status, mental intelligence, luid the attitude of Ibe 
patient towards the disease. Xo combination of circumstanoe^ 
is more imfavorable than indigence, ignorance and indifTerence. 

TreafmeiU. The treatment of tuberculosis naturally divides 
ittielf into the non-tmrgical and the surgical methods, tbe &rrt 
endeavoring, by proper hygiene and the use of drugs and sera, 
to 90 increase the reeioting power of the economy that the infec- 
tious agent Is destroyed or rendered tmuiunc by natural proccsses- 
The second iweks, by mechanical ineanB, to eittier radically 
remove the primary focus of infection, or, if this be impossible, 
to leave so little of it that nature can complete the work. The 
subject is such a large one that only the broad principles can be 
stated and details have to be left to future consideration or to 
other treatises. 

NON-SURGICAL THEATMENT. 



1. Tiw Hygienic Trenlment consists in fresh air and sunshine, 
exercii^, bathing, proper hours of sleep, simple but nutritious 
food, cheerful society and a hopeful attitude of mind. Hare 
says: "The whole point at issue is the building up of vital n-sist* , 
ance to such a level that the battle ix-tween the invading bacillita 
and the cells of the body can be waged with victory for the celk. 
• * * The means by which the greatest degree of vital n\sistance 
is obtainable is an outdoor life with exposure to a^ many houHi 
of sunshine as possible and an abundance of fresh air. No df 
can equal the vaJue of these outdoor agencies. * • • Nor 
can any drug in tulwrculosis equal good food If it is well digCfltedj 
and taken in full amount; and he who disonlers (be digeetioD b] 
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drugs is doing his patient more hann than good. A good cook is 
a better friend to a tuberculous patient than a good druggist." 
The ao-caJleil UusscU ircatjneut by atiministration of fresh 
juiow from fruits and vegetables in addition to other hygienic 
and diott'tic remcdicji is rapidly becoming popular. 

2. The Climatic Treatment is not as important as it was at one 
time supposed to be. Still, a profxrHy selected place of residence 
will sometimes turn the balance in favor of recovery, Colorado, 
Arizona, tJie Adirondacks, the mounlainous regions of Weateni 
North Carolina, and the pine hills of Georgia, all afford special 
and peculiar advantages to the invalid. Never sejid a patient 
away from home, however, who is so far advanced as to be 
doomed to die. If jxisaible, avoid resorts which are commou 
haunts of the victims of the disease. A patient has well ex- 
pressed it when he said: "I would rather be at home and die at 
once, than drag out a few more j'ears surrounded by a crowd of 
coughing, hawking and wasting (.'onsuniptives." 

3. The Medical Treatment of tuberculosis must not be ignored, 
although it is not of great value. There is no dnig or combination 
of <.lrug8 which have anything like a specific action on the disease. 
The bitter tonics, such as nux vomicji, (;entiaii and cinchona, 
may be given for loss of appetite: pepsin and hydrochloric acid 
for disordered digestion ; creosotj?, guaiaeol .ind cod liver nil for 
Uteir supposed alKrrativc- action; whiskey, beer and wiiic t« siive 
oxj'genation of tissue and increase physical strength. 

4. The Strum Treatment of tuberculosis is still in the experi- 
mental stage. The time will imquestionably come, however, 
wheu an antitoxin will be discovered wliich will rank in cfGciency 
with the one now in use for diphtheria. Koch's tuberculin, 
which was announced preraatun;ly by one of his assistants, was 
once extensively used, but, owing to tlie cnideness of the product 
and the severity of its reaction, it did more harm than good, and 
for a time it was almost complet^ely discarded. It h.as now been 
taken «p again and, tmder more careful methoils of preparation 
and more intelligent selection of patients and in smaller doses, 
it has been found to possess merits which give it a gixiwing list 
of advocates. 
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5. The Mectianicttl Trmtment of tuberculous disease oonaBts 
in mpji8urP8 to iniraobilize the part so tliat it may have complete 
pliy!*iologic real. This could easily be done by confining the 
patient to bed, but the method caimot ortcD be used, as, owing to 
the clu^nicity of the disease, it would entail too great impaii^ 
merit of the patient's Rprieral heallh. Resort must thcrefo« 
be had to splints, braces and other apparatus which, while inuno- 
bilizing the limb, joint or spine, will Btill permit the patieut to be 
up and about in tho open air ancJ sunshine. 

6, The Production of Artificial Hyperemia, as a treatment of 
tuberculosii;, is biux^d upon the boUef that, inflammation is not * 
P&thologic proce»^, but an effort of nature to resint bacterial 
invaBion, and that the awelliug, heat and redness present arc the 
weapons used in the conflict. Bier, who first mtroduced this 
method, conceived it from the statement of a wcU knonn pathol- 
ogist, who said that he had never found phthisis pulmonalis in a 
«i£0 of valvular discsn' of the heart which had produced venous 
stans of the lung. The results which have followed the applica- 
tion of this treatment to various forms of surgical tuberculosis, 
especially of bones and joints, have been most gratifying. The 
artificial hyperemia is produced in a limb by bandaging it with 
a rubber constrictor above the focus of the diseaae, sufficieiitly 
tight to retard but not completely obstruct the circulation, and 
on other parts of the body by means of specially de'vised vacuimi 
cups. The hyperemia is maintained for one or two hours each 
day. 

Surgical Treatment. Before the advent of the aseptic era, all 
tuberculous foci, especially abscesses, were regarded as noUe mt 
tangeri, owing to the fact that during the weeks or months which 
elapsed before healuig took place, there was the. ahnost certainty 
of secondary pyogenic infection with disastrous results to the 
patient. Even today, the best surgeons hesitate to attempt an 
operation unless it is oMiously possible to remove every partide 
of infccti-d tissue. Tlien'fore, resort often has to be made to 
conservative methods. 

1. Aspiruli4>n, Irrigation and /oiio/ormuafum consist in tap 
pmg a collection of tuberculous pus with a trocar and, after 
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tiv pus has ei^icappd, irrigating the- cavity with water to which 
sufRciont tiuctuit' of iodiiio has beeu added to give the color of 
sherry wine, and finally, injecting two or three dracihms of a 
iO per cent cmulaion of iodoform and glycerin. This operation 
id repeated, if nece-flswry, once a week until finally the cavity 
heals. The method is simple, often MuccessfiU, and obviates the 
danger of infection through an open wound. 

2. /n*mi>nc7idC«r«fft>tff consist in freelydiiiding the tissues 
over the focus of disea-se and removing the mass as completely 
us possible with a sharp spoon. If any doubt exists as to the 
satisfactorj- accomplishment of the purpose, the .surface may be 
cauterized with a PacqueUu cautery. The cavity should be irri- 
gated, dried and packed with iodoform gauze. This should lie 
removed and replaced at necessary intervals until the space is 
obliterated. 

3. Excision. ^Vl1en the focus is so located as to make it 
fe-asible to remove it bodily, excision should be tJie method of 
choice. For instance, ui tuberculosis of the knee, an arthrec- 
tomy or removal of the joint will relieve the patient of the disejise 
and at the same time leave him witJi a fairly serviceable limb. 

4. Enucleatitm. This method implies the limitation of the 
disease to aorae structure or organ which can be entirely removed, 
such as a lymph node, testicle or kidney. Wlieii such a condi- 
ttou is found to exist the organ should be sacrificetl. 

5. Mutilating Operatione. Tliese, though the reproach of 
surgcrj', are sometimes necessary in order to save life. For 
instance, amputation for diffuse tuberculous osteomyelitis or the 
cxteniave destruction of a joint, when the condition is irremedi- 
able by leas heroic measures is in some cases necessary. 



LECTURE XXX. 

TUBERCTLOrS A BSCESM— TUBERCULOSIS Of TUE EVE, EaS, NOSE 
AND throat; of the SKIN; OF THE MOfTB, TOXGrE, INTES- 
TINES AND rectum; OF THE GEXITAL ORGANS; OF IHE 
URINAKT ORGANS. 

TUBERCULOUS ABSCESS. 



Tuberculous, clminic, cold, wandering or migratory, abBoeas 
are synonomoug terniB used to dosigDnU: a collection of tubercu- 
lous fluid in tissue. It is lutfortuimle that the tenn " abtioess" 
vas ever applied to this condition as it )taa created confuMon. 
Under nuppumtion we considered acut« abetcess, and an abscefs 
WHS there defined as a collection of pus in tissue. A tuberculous 
"abscf^Bo" doen not contain pus, but liquefied tuberculous material 
ftnd iy, therefore, slriclly speaking, not an absct-ss. WTiilc the 
confusion is to be deplored, it cannot now be corrected as the 
employment of the term is sanctioned by long usa^. 

A tuberculous abscess is sometimes railed a chronic abeoess 
because it develops slowly as com pared with acute abeoCEB. It 
is aometimps called a cnid abscess because of the absence of 
the 8>-mptonui of pain, heat and redness. It is somctimeB called 
a wandering or migratory abscess because of its tendency to 
migrate along liiws of least resistance and to point on the surface 
at a region more or less distant from its origin. Sut^eons some* 
times apply to a tuberculous abscess tlie name of the anatconical 
part at which it point*. For example, in tulwrculous disease trf 
the spine an abscess may point iu tJie lumbar region and is then 
called a lumbar abscess, or it may gravitate along the ihac muscle 
to the iliac region and is then called an iliac absce»«, nr along tbe 
pBoas muscle to Poupart's ligament and is then culled a psoas 
abscess. 
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GrHMes. Tuberculous abscesses never develop as a primary 
diseasfp, but are always eeconrlarj* to snme pre-existing tubercu- 
lous lesion. Tlicy are frequently seen in the latter stages of tuber- 
culosis of boneft, joints and lymph nodes. The developniejit of a 
tuberculous abscess is about as follows: The bacillus of tubercu- 
losis gains entrance to the body, effects localization in tissue and 
produces irritation which results in chronic infhimmation and the 
formation of the characteristic tubercles. These increase in 
number and sise, and owinf^ to local anemia and toxemia, un- 
dergo ro.igulation, necrosis and caseation. Finally, liquefaction 
takes place and there results an emutsion-Uke mass of cheesy 
material, which constitutes what is teruied tuberculous "pus." 
This fluid is highly infectious and will produce tuberculosis if 
injected into a guinea pig. Yet it is dilTicuIt and often impossi- 
ble to demonstrate the presence of the bacillus in it- This is 
{HV}babIy due to the presence of spores which can exist under 
conditions where the germs themselves could not thrive. 

The tuberculous pus in the abscess is surrounded by a protect- 
ing wall or membrane formed of pre-<>xi8ting connective tissue 
and newly developed granulation cells. When expos(;d by 
incision this membrane is found to be a thick, soft, bluish struc- 
ture, very vaseular and infected with many active tubercle bacilli. 
As the tuberriilous abscess grows by peripheral extension the wall 
of tlic absatB also grows and finally, in obedience to the law of 
gra«ty, it begins to migrate or travel through adjacent tissue 
along lines of least n-sisUiria'. Thus, if the abscess begins in a 
cer\'ical lymph node it may point near the chi%'ic.le ; if it begins in 
• dorsal vertebra it may point near the groin, or if it begins in the 
hip joint it may point on the inner side of the thigh. 

Symptom*. The constitutional symptoms are those of tuber- 
culosis in general. The local symptoms, unless complications 
ensue, are swelling and fluctuation. There is absenccof pain, heat 
or redness, chnract^ristic of an acute abscess. In fact, the over- 
lying skin apijcars whiter and feels colder than normal, and there 
is no marked tendemesa Swelling is usually the lirst manifesta- 
tion to attract attention, and fluctuation is easily obtained, 
because there Is little inflammatory infdtratiouof tlie adjacent 
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tiaaup. When the abscees comes to the surface the skin I 
Uvid, is thinned by pret^urc, a.nd finally gives way, ailowing tbB* 
contained tuberculous fluid to escape. Sectwidary infection with 
pyogenic, and, )>erhap8, gnpropbytic organigm^ follows, and the 
general and local eyniptoms at once become more acute aiui^ 
grave. 

Diagnona. The diagno^s usually presents little difBculty. 
TTiere is a history of pre-existing tuberculous disease, the slow 
development of a fluctuating swelling with the absence of red- 
nt^ss, heat and pain. Should there be any doubt as to the nature 
of the condition, it can be settled by l}ic use of the aspirator. 

Prognosis. This depends on the age and general health of the 
patient, upon the sise and location of the abscess, and finally 
and most important of all, the feasibility of removing the primary 
focus of disTAse. 

Treatment. The constitutioruil treatment is that of tubercu- 
losis in gcnvral. The local treatment will depend upon the loca- 
tion of the primary fociis of infection. If, for example, it be in a 
Ij-mph node or an accessible bone or joint, then the proper course 
to pursue is to freely open the abscess, completely dissect out 
its walls and finally attack and n>move the tissue from which it 
had its origin. If, on the other hand, the primary focua is the 
body of ft vertebra or other region which, owing to its location, 
can not be completely extirpated, then the abscess should not be 
inci^-d, as the di»(ra£e could not be completely removed and the 
open wound would expose the part to secondarj' infection and 
entail disastrous consequences. Under such circumstances, the 
more conservative course of aspiration, irrigation, and iodoformi- 
zation should be practiced. The part to be operated upon 
should be disinfected and a trocar introduced into the abeceas 
cavity. Before doing so the sidn should be dranii to one side, 
so that when it returns to its nonnal position after the withdrawal 
of the instrument, it will act as a valve and close the opening. 
When the fluid has been removed, the abscess ca^ly should be 
irrigated through the trocar with a solution of tincture of iodine 
and, finally, two or three drachms of a sterilized 10 per cent 
emulsion of iodoform in glycerine injected. The trocar is then 
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withdiawn and the tissues gently massaged, so as to diffuse the 
iodofonn over the eotire Hurfaee of the abscess cavity. Usually 
within a week or ten days it will \x found that there is a reaccu- 
mulation of the fluid and the operation has to be repeated. While 
the abscess is being treated, as above described, the primary 
tubercidous focus should also hp treated by the most approved 
methods. Thus if the abscess originated from a tuberculous hip, 
the patient should be put to bed and Buck's extension applied 
to the affected limb; if the abscess originated from caries of the 
spine tJie patient should be kept recumbent on a hard, flat umt- 
tress, or the sfnne immobilized by a plaster jacket. By the 
methods outlined many tuberculous abscesses can be cured, 
which, if unnigely incised, would result in the death of the 
iodividuii]. 

TUBERCULOSIS OF THE EYE, EAR, THROAT AND NOSE. 

These diseases an- surgical, but as they are always referred lo 
a specialist it is only necessary to call attention t« their existence 
in order that they may be recogniaed when seen. 

Tuberculosis of the iris is characterized by the development 
of grayish tubercles which can be plainly seen through the 
trsnsparpjit cornea. The treatment is enucleation of the eye. 

TNibercolosis of the middk* ear is attended by pain, deafness, 
and 8 discharge in which the bacillus will be found. Treatment 
is by removal of the ossicles and curetting the cavity. 

Tuberculosis of the nose and throat is frequently seen secondary 
to phthi»s pulmonalis. By the use of diagnostic instruments the 
tuberculous inflammation can be plaiidy dcmonstruted. Treat- 
ment is merely palliative. 



TUBERCUUJSIS OF THE BKIN. 

Tuberculosis of the skin \a not as common as might be expected 
when we consider the area of surface presented, the frequency of 
abroaons upon it, and the constant exposure to infection with 
the specific germ. Dermatologists have divided tuberculosis of 
the skin into many varieties, such afi lupus, lupus \'ulgaris, lapus 
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pxpdpna, lupus non-exedens, scrofiilo-denna, ant! tuberculosis 
verruoosa cutis. Tliis is totully unnceessarj', however, as the 
e!«*entia.l cause, the pathological changes and the treatnient are 
the same for all. 

The fact that tuberoiloflii) of thR skin and lupus are itloitiCA) 
was suspected before bacterioloeisl* dcDionslrated the existence 
of the same germ in each. Clinicians observed, fintt, that lupus 
came almost invariably upou the face and hands, where Uie skin 
m-as not protected by hair or clothing, which seemed to show that 
the disease was due to infection; and, second, that lupus was 
followed in 50 per cent of cases by tuberculoais of the lungs or 
other organs, which seemed to prove that one disease was but 
the beginning of the other. Kocli definitely settled the question 
by making a culture from an unquestioned case of lupus, breed- 
ing the germs through fifteen generations in the laboratorj' and 
then producing characteristic tuberculosis by the iuoculation of 
guinea pigs. 

Pathology. The specilic germ gains entrance through an infec- 
tion atrium, protiuces chronic inflammation and the development 
of tubercles. The focus increases in size until finally it approaches 
the surface and pressure produces ulceration. The wound be- 
comes secondarily infected with pus genus and a large ulcer 
results. 

Sym-ptomn. The disease usually begins in middle life, thot^ 
no age is excrupt. It first shows itself as one or more reddish 
papules the sine of a pinhead. These become aggregated into 
a nodule, which is not tender and is elastic to pressure. It may 
break down in the center and the whole mass undergo ulceration 
(lupus exedens) though less frequently the nodule does not ulcer- 
ate and remains stalJon'iry for months or years (lupus non- 
exedeim). The progress of the duwase is oft«n slow, ulceration 
and cicatriitation keeping pace one with the other, so that (he 
diseaj^d area remains stationary in size. 

Diagnosis. This is not always easy, as it is sometimes diflUcult 
to differentiate it from tertiary syphilis or epithelioma. There 
is little difference in histologic structure between the tuberculous 
nodule and the syphihtic gumma, henoe tlic question cannot be 
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dclemiined by microscopic examination, Tlie history of the 
case is important, but, iinfortuimtcly, we are often imable \a get 
salisfaclory information from the patient. If time permits, the 
point may be settled either by an anti-syphilitic treatment of the 
patient or by the inoculation of n guinea pig. 

The difterential diapiosia bftwecn lupus luid epithelioma is 
ba»3d, first, on the primary location of the disease and tlie 
character of the infiltration; and, second, on the microecopic 
cmninAtion of a piece of diseased tissue. Tuberculosis begins 
in the deeper portion of the skin, while epithelioma starts in 
the superficial layer. In tuberculosis the margin is infiltrated 
but is not aa hanl or dense as in epithelioma. Under the micro- 
scope tuberculous tissue shows a total absence of blond vessels, 
while cpitheUoma is very vascular in Blruclure, and tlie cells hava 
a characteristic "nest^ike" arrangement. 

Prognosis. This is bad unieas the case \s aeen early and trejitcd 
radically. The disease not only causes horrible disfigurement 
by local destruction, but ultimately becomes diasemiiiated and 
produces tuberculosis in distant organs. 

Titaimenl. The internal administration of arsenic seems to 
do some good. It should be given in large and increasing doses 
until its full physiologic effect is produa'd. The surgical treat- 
ment should be conducted on the same principles as an operation 
for the removal of a mulignant growth. The diseased tissue 
should be i^mnved, the incision being made through healthy 
tissue. ]f this is impossible the infected granulations should be 
thoroughly curetted by the vigorous use of a sharp curette. 
When practicable the raw surface should be covered by skin 
grafts, thus hastejiing epidermisation. Koch's lymph, which 
has not proved of decided value in other forms of tuberculosis, 
frequently docs much good iu lupus and, therefore, in some 
cases it should be tried. The X-ray, Finsen's light and radium 
also have their advocates, and the former is tliatinctly valuable. 



■nrBEBCOLOBIS OF THE MOUTH AND TONGUE. 

This discflfle is not common and when seen usually results 
from primary infection from tuberculous milk or other infected 
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food. It is of clinicjil interest to the surgeon mainly from the 
fact of the liability of uibtakiitg it for syphilis or epithelioma. 
After effecting locjilization the germ produces characU-ri»tic 
chronic infljiiiiimitioii which Icnniiiates in ulceration. Ulcers 
form on the tongue, ton-sils, hard and soft pabte. They Bre 
usually flat, oval and covered with a soft, white membrane, 
which bleeds freely when bnished oPf. The diagnosis of tubereu- 
lo^ of the mouth and its differentiation from syphilis aod cancer 
is based on the eame facts, and is made in the same way, as in 
lupiu*. An early enlargement of the submaxillary [iode»i points 
rather to epithelioma than to either 8>'phili8or tuberculosis. The 
tnatmeni cocmisti; of the radical n-inoval of the disea^xl tt'tsue. 
If poesible it should be exci-sed with the knife and the wound 
sutured. If this is not practicable the infected grauulatioiu 
.lihould be destroyed with a curette or actual cautery. 



TUBBHCULOSW OK THB INTKSTINES. 



This is a fairly common dimase, especially in children. It may 
be due to primary infection from food or drink, or to secondary- 
infection from cxtcutHon of disease from some other focus in the 
body. The symptoms nre vague and ill-defined and eonsi^^t of 
pain and a feeling of weight in the abdomen attentlcd by alternat- 
ing diarrhea and eonstipntion. There is hectic tever, sweating 
and lo8s of appetite, strength and flt^sli. The treatment is umially 
carried out along medical lines unless ol)stniction oocurs from 
angulation or stricture of the bowels. Usually the principal iteat 
of trouble is found in the region of the ileo-cecal valve. ResectJon 
and anastomosis often prolong life and sometimes reelore 
hcaltJi. 
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TCBrRCULOSIB OF THE RECTUM. 



This is a frequent disease. It is practically always aeoondarj" 
to tuberculosis elsewhere. Three per cent of patients the victim 
of tuberctilosis of the lungs have tuberculous fistulas of the tectiun, 
supposed to be due to swallowing infectious sputum. These 
patients cauuot be cured, but they are entitled to be relieved 
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and should be opprated on if they are not iii the last stag's of 
the disca^. A tuberculous fistula should be laid open and 
excised or curetted. Tuberculous proctitis should be treated by 
irrigation with iodine aslution and the local use of iodofonn in 
the form of Ruppoititories or emulsion. 

TDBER0UL08IS OF THE VULVA, VAGINA .AND UTERUS. 

It is only in (.•oniparatively recent yeare that tuberculosis of 
these parts has been recognized. The possibility of the disease 
occurring was proved by Cornet, who produced it in bitches by 
injecting a culture of the germs into their vagina. A woman 
may develop the discaise by direct infection through coitus, or 
vaginal examination, or through secondary infection from ifome 
pre-exiflliiig focus. 

Owing to the location of the disea^ on the genital ot^ans itia 
ufflially mistaken for 8jT)hilis. Careful investigation along lines 
previously suggested should prevent a mlttake. Lupus ulcers 
on the vulva or in the va^a should be e-\cised, cauterized, or 
scraped, and tutwrculous inSammation of the uterine mucosa 
calls for vigorous curettage or complete hysterectomy 

TUBERCULOSIS OF THE FALLOPIAN TUBES. 

This may be due to either primary or secondary infection. A 
geim ill the blood stream or one deposited in the vagina, and 
ascending, may produce primary infection, or again, the disea^ 
may be secondary tx) tuberculosis of the appendix, intestines or 
uterus. The local symptoms are not different from chronic 
isBanunation due to other causes; the constitutional symptoms 
are. thase of tuberculosis in general. Tlie diagnosis is based on 
the faiuUy history, the physical signs, and sometimes it can be 
made pomtive by the presence of tubercle bacilli in leucorrheal 
discharge. Dudley states that in virgins 90 per cent of salpingitis 
is due to tuberculosis. The treatment is an abdominal section 
and the removal of the Fallopian tubes. The utcnis should be 
carefully examined, and if it is involved, a hystereclomy should 
be performed. 
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TUBERCtTLOBW OF THE OLANB PENIS AND rRETHUA. 

This condition is rare, but its poembility miist be borne in miud 
in order that it may not be miatukeu for syphilis. When the 
disease attacks the glans penis, a lupus ulcer results, and when it 
attacks the urethra the mueous lining becomes studded witb 
tubercles, which are easily seen by means of an endoaoopic tut^e. 
Tile ta-atinent will depend upon the extent of the disease. If i 
incision, curetting, and local applications do not pro\'e adeqnaUi ' 
to meet conditions, then a partial or complete amputation of the 
penia may be necessary. 

TUBERCULOSIS OP THE KPIUIDYMIS AND TEtfTICLES. 



This is comparatively a common trouble. Infection maj 
primary from the blood or through coitus, or secondary 
tuberculosis of other parts of the body. Usually the patient 
accidentally discovers an eidargcmeut at the head of the ef 
didymis. At first it is hard, freely movable and painless. It"' 
grows slowly, undergoes caseation and softening, and if neglected, 
involves, first, the testicle, and then the vaa deferens. Ultimately 
the vesicula; seminales, prostate, bWItler, and at times the 
ureter and kidney are attacked. The acroturu over the testicle 
finally becomes adherent, the liquefied tuberculous produce 
approachee the surface and discharges. The sinus does not heal 
and secondary infection soon follows. 

The diagno^ is baaed on ihe presence of a painless enlarge- 
ment in the epididymis, occurring in a man without history of 
gonorrhea or n>ceiit traumatism. If nodules can be fell along 
the cord or in the prostate or .seminal vesicles, there is no ques- 
tion as to the nature of the disease. When liquefaction tabes 
place, and pointing and discharge of cheesy material occurs, the 
tubercle bacillus can be identitied microscopically. 

Tuberculous epididymitis nevi^r disappears spontaneously — 
castration is the only cure. This should be done, however, 
when there is no evidence of tuberculoids in other organs o 
body. 



ti'berccijosis or the seminal vesicles. 



Primary tuberculosis of the fteminal veBiclpa is rare. Secoiid- 
ar3' involvement by exteDHioQ from the cpididymiB and other 
parts of the genitourinary system is fairly common. The onset 
of the disenw i^ uisidious, and uidess complications develop, the 
diagnosis is not usually made early. On rectal examination, 
hard nodules can be foil in the vesicle. If thi-re seemg a pos- 
sibility of completely rpjnoving the disease, an operation is 
justifiable. An incision m made in the perineum, as is done for 
prostatectomy, and the seminal vehicles enucleated. 



TUBESCIILOHI8 OF THE BLADDER. 



Tuberculous cystitis practically never occurs as a primary 
infection, but is usually secondary to another focus of disease, 
generally the kidneys. It is more frequent in the female than 
in the male. 

The symptoms are, at first, those of chronic cystitis. They 
begin insidiously, consistingof frequent calls to empty the bladder, 
followed by pain and tenesmus. The urine soon becomes 
admixed with mucus, pus and blood. Persistent bleeding is 
very suggestive of the disease. Tuberculosis should always be 
suspected when a yotmg person of a tulxircuious family develops 
cystitis without apparent cause, which does not yield and is not 
curetl by ordinar>' treatment. In such a case a cystoscopic 
examination should be made, which frequently shows either the 
presence of numerous grayish tubercles or the existence of a 
ragged, punched-out, bleeding ulcer. The uriue should be care- 
fully examined, but even in advanced cases it i.'» difficidt to 
demonstrate l\ic bacilli«, as they are scanty and iiard to finil. 
In doubtful cases, the infectiousness of the urine may be deter- 
mined by experimental inoculation of a guinea pig. 

The prognosis of tuberculosis of the bladder is bad. If primary, 
it is usually not recognized until loo late to be radically removed, 
and if secondary, the patient's general condition and expectancy 
of life makes it unwarrantetl to do a ratlical operation. The 




i 



272 



FRiNan^ES or « 



treatment coiiiuf^tfi iii the internal administration of urinary aoti- 
scptics, in irrigating the bladder with !tolutioti9 of boric acid, 
tincture of iodine, of bichloride of mercury and generally of 
nephrectomy. When thete meaHurea fail to give relief or if 
nephrectomy is contra-indicated, a supra-pubic incision sbouU 
be made for drainage. A few attempts have been made at radical 
cure by oijeuiiig the bladder, caut«rizing, curretting or ci 
the diseased area. 

TUBKRCULOBIS OP TlilD KIDMITS. 



Usually the kidneys are infected primarily thruugb the Mood, 
but sometimes the condition is secondary to disease elsewhere. 

The symptoms consist in pain in tlie back extending down the 
ureter to the bladder. The urine is constantly of low specific 
gravity, contains pu» and is acid in reaction. A definite diag- 
nosis can be made by the eystoscope and the use of the ureteral 
catheters. 

When oidy one kidney is involved, the treatment consists in a 
nephrectomy, with the removal of as much of the ureter as pos- 
sible. When both kidneys are affected, the best that can bft| 
dune is to da a nephrotomy to drain the pelvis and aft 
irrigate with iodine solution. 



LECTURE XXXI. 

BUROICU. TUBERCUL091S (CONTINUED)— TO BE RCUL08 IS OF THB 
PKRITONEITM — TUBERCULOSIS OK LVMPH NODES — TUBERCTJ- 
LOSI8 OF TENDON SB&ATHS. 



TUBERCULOSIS OF THE rERTTONEUM. 

Tiaa is a frequent disease. occuniDg, according tu most authors, 
twice as often m the female as in the male. In rare instances il 
may be primary, the infecting orgauiam being transported by the 
blood, but in most cases it is secondary to tuhercnloim processes in 
neighboring Btnictures, such as the bile tract, the appendix, or 
the Fjdlopian tubes. Novak states, '" By far the large majority 
of eases of lubcrculouB peritonitis are secondary to tuberculous 
proccsees elsewhere in the body," and Borechke, m 226 autopfues, 
found the disease primary iu only two cases. William J. Mayo 
states that practically all cases of tuberculous peritonitis are due 
to cxti'Daon of the disease from the appendix or Fallopian tubes, 
and explains the greater frequency of the disease in women as 
compared to men by the fact tliat in addition to the appendix, 
common to both, the woman has also the Fallopian tubes. 

Varieties. Clinically, wc recognize tlirec different types of 
tuberculous peritonitis, and although, as Osier inaintains, they 
may represent merely different stages of the disease, it is impor- 
tant to classify them, because the first form is more amenable 
to UBatmcnt than the other two. 

1. The Ascitic Form. In this type the abdominal cavity 
is more or less filled with a clear, transparent serum, and the peri- 
tonea! surfaces are studded with numerous grajish tubercles. 
The fluid may be free and occupy the general cavity, or it may 
be confined and localized by adherent bowel and omentum so 

to make a cystic swelling. 

2. The Fibrino-plastic Form is that in which there is no fluid in 
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the abdominal cavity, but the peritoneal surfoocs are studded with 
lubereles and covered with a thick laj-cr of f^latinous fibriii 
The abtlomiiial orgajis are embedded in a glue-like mass so thai 
it i« difficult to determine their outline. 

3. The Adhesive Form is cliaracterizcd by the absoice of fluid 
or gelatinous material, tJie inflaminatioa causing tissue prolifera- 
tion, whieh, undergoing cicatrizatioD^ unites the abdominal 
viscera by tlie densest adhesinns. 

Symptoms and Diagnosis. In the majority of cases the carfy 
history and symptoms are itidefinite. There ie usually some 
tenderness and pain in the lower abdomen, attended by altemai- 
ing constipation and diarrhfa As a nile, there is a sli^t even- 
ing riar of temperatun?, although Osier claims that subnormal 
tem|)erature extending over months is aometuues oecn. After 
a time, eiilargemeot of the alMlomen may be noticed. If there is 
free fluid in the peritoneal cavity, the physical signs will be 
simply those of ai^cites; and in making a diagnosis, the existence 
of cirrhosis of the liver, cardiac or renal disease and cancer of 
an abilominal \tscus must be excluded. If the fluid is circuni- 
scril)pd by adhefflons, the physical signs nuty resemble thoa- of 
pyo-salpinx, ovarian cyst, hydro-nephroNs or gall bladder 
disease. It is a fact that more cases of tuberculous peritonitis 
are opened under a mistaken diagnosis than are operated on with 
a correct appreciation of the luiture of the trouble. This, how- 
ever, is a matter of little moment, as the treAtment is surgical, 
and no OF>erator should open the abtlomen who is not competent 
to deal with any conilition he finds. 

Prognosis. In 1862 Sir Spencer Wells did a laparotomy on 
a supposed ovarian cyst but finding the condition to be localiawJ 
tuberculout) peritonitis, he closed the alxlomen. Much to his 
surprise the patient recovered and remained well. Since that 
time numerous operatiorui have been done for tuberculous [Jcri- 
tonitis, some inti>ntional and other unintentional, and the 
Buceeas tlmt has followi^d them has been as gratifying as it is 
inexplicable. AH authors report the acffltic variety as being 
the most favorable fur operation ami, fortunately, this type 
constitutes 68 per cent of the whole. Aldibert reports 82 per 



cent cures; Ochsnpr M per cent; Roersch, 75 per cent; Maurange, 
80 per cent and Galvaui, 86 per cent. 

Treatment. Unquestionnbly, some cJises of tuberculosis of 
the peritoneum recover under hygienic and niedii-iiia,! treatment. 
It is generally recognized, however, that surgical intcn^ntion is 
the projjer course in the aacitie tyjje of the disease. 

When the operative treatmejit first came into vogue, sui^ons 
opened the peritoneal cavity, irrigated it with antiac-ptica, duiited 
it with iotloform, ant! drained it with tubes or gau7«. One by 
one iiif.ee various procedures were omitted and it was fctund that 
the patients tlid as well or even better, without irrigation, iodo- 
fbrmization or drainage as they did with them. TIio present 
practice is simply to open the aUlomen, evacuate the fluid, and 
close the incision. Mayo, white admitting that op(?ning the 
abdomen and remo\'ing the fluid will cure a large percentage of 
patients, advises a careful examination of the appendix and 
Fallopian tubes and their removal if they are found to be invoU-ed 
by the tuberculous process. Re states that before he adopted 
the plan of removing the appendix or tubes, a targe number of 
cases would come bactc on account of a reaccumulation of fluid. 
On the other hand, " of twenly-i-ix radical tulxi-ovarian opera- 
tions (lone for the cure of this condition, twenty-five recovered, 
ajid in none has any further operation hean necessary. Of 
these twenty-six cases, seven had lieen previously operatfid on by 
^mple laparotomy from oae to four times." 

There are many theories to explain the cure of tulierculous 
peritonitis by an operation: First, the traumatic effect of the 
laparotomy; second, the contact of the air with the peritoneum; 
tiiin), the formation of adhet;ions which act as a protective to 
the absorbing surface; fourtli, the aetion of radiated sunlight; 
fifth, the introduction into the peritoneal cavity of microbes 
antagonistic to the bacillus of tuberculosi.t; sixth, the diminution 
of intra-abdominal pressure, cau^g better heart and lung action ; 
seventh, the psychical influejice of the operation; eighth, the 
reflex action prixluced by tiaiidliiig the peritoneum; ninth, the 
inflammatory reaction created in the peritoneum, with encapsu- 
lation and al>sorptioa of the bacilli ; tenth, the flow of fresh scrum 
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into the peritoneum which follows the relief of tension. These 
Ihftorics have been collected and publialied by Abbe, but none 
of them will stand the test of criticism. Mayo believes that an 
operation cures because the withdrawal of the fluid allows the 
fimbriated ends nf the Fallopian tubes to collapse and adhere 
to surrounding structures, instead of doattng in the fluid, as 
before the operation, thus sealing the tube and preventing the 
escape of seruui from it into theabdominal cavity. Thi^tcanuot 
be true, howe^-er, as pnracenteeis abdominalis or tapping accom- 
plishes the same end — it removes the fluid, and yet it is not 
followed by anj'thing like so large a percentage of cures. At 
this time it must be admitted that while we can cure tuberculous 
peritonitis by an operation, we do not know how we do it. 

TlTBRRCVLOSia OF LYMPU MODES. 



Tuberculosis of the tymph nodes or tuberculous lymphadenitis 
arc correct terms for the "scrofular i^ands" of the old writers. 
It ia an exceedingly frequent diaeaee, occurring perhaps as often 
ts pulniunary tuberculosis. It is usually seen in the young, is 
more common in the negro than in the white, and is more apt 
to attack those li^nng in the city than those dn'clllug under more 
healthy conditiomi in the couutr)'. 

Causes. The essential eau^e ia, of course, tlie bacillus of 
tuberculosis. The diacoxe was once thought to bo a local mani- 
festation of a general infection, but now it is well established that 
it is primarily local and only becomes general by extcnsioii. 
About ooe-third of patients sulTenng from the disease give it 
family history- of tubcrculosi:^, but this merely Indicates that 
they have inheritetl a tendency to the disease which renders them 
easy vietinu when infection takes place. 

PaOu^ogy. The ton-sils, the na.<H>-pharynx, a carious tooth, 
or an eezenia of tlic face or scalp are the usual portabt of entry 
for the infection. Once gaining entrance to the lymph circula- 
tion, the gcnns are suvpt on through the lymph channels until 
a lymph node ia rearhed, when localisation takes place and 
specific lymphadenitis results. 



The physiologic function of a lymph node is to oppoae the 
progress of an infectious agont through the lymph streain, and, 
true to its duty, the node obstructs the onward progress of tlie 
cUsease until it is seriously injured or completely destroyed. 
Rnally, however, the node breaks down and no longer acUt m 
an efBcient filter, and the germs pass through it and reach the 
next one of the group. Unless the resistance of the body is 
sufficient to cncapBulate the diaease, or secondary infection takes 
place with destniction and removal of the tuberculous tissue by 
suppuration, or relief is afforded by a timely surgical operation, 
one by one the neighboring nodes become involved and their 
remtanoe overcome, until finally the general circulation is reached 
and miliary tuberculosis results. 

Symptoms. Tuberculosis always attacks the lymph nodes 
nearest the point of inoculation. In 90 per cent of cases the 
infection atrium is on the face or in the mouth and, as a conse- 
quence, the cervical nodes are the ones affected. It must be 
ntmember(;d, however, that the anllary, inguinal, mediastinal, 
and mesenteric groups are also sometimes involved. As cer\ncal 
lymphadenitis is the form moat frequently seen it will be 
described as illustrative of the whole. 

As might be expected, the first nodes to be affected are between 
the angle of the jaw and tip of the mastoid process. From this 
as a primary focus, there is descending infection down the neck, 
one node after another being involved. When the patient is seen 
the primary node may be the aixe of a walnut, while the last one 
of the chain perceptibly diseased is scarcely larger than normal. 
The nodes in the early stages arc hard, pauiless and cosily 
movable. In time, however, they imdergo caseation, become 
soft and fluctuate. Several notles may become adherent to each 
other and to adjacent stnictures and form a fixed, irregular mass. 
Aiter the caseous material perforates the capsules of the node 
it infects other structures and a tuberculous alwcess resuU^s. The 
"pus," now unrestrained, dissects il« way through comiective 
tissue planes up and down the neck, and finally ruptures through 
the skin, to discharge by a fistulous tract at a point sometimes as 
low down as the clavicle. Secondary pyogenic infection is likely 



i 



278 



PRINCIPLES OF SURORKT. 



to follow, fuid with its ijevelopment comes the ecptic symptoms 
of phlpgnitmoiia iiiflamnjation. 

The lapiilitj' of the progrt^ss of tubcrctilous l^'mphodcoitis t» 
vpry ^-ariiible. It may be acute and shortly iT>^t in systemic 
infection; it may be chronic and continue for months;orttni«y 
be arrppt^-d for yeani and sudtl(?nly take a new activity. 

I>ifferential l>iagnosi». Simple adenitis develops quickly and 
the enlargement promptly subsidet! when the irritaut is removed. 
Suppurative adenitis is ftltended by pain, ivdiiess, and the fonna- 
tion of pUK. Syphilitic aiieiiitis is not confined to one region, but 
exists throughout the entire body. Carcinomatous enlargement 
of lyniphnodt-a isspeombiry to the carcinoma, and the presence 
of the neoplasm is diagnostic. A lymphoma is a benign tumOT 
involving a single lymph node. Lyiiipho-sarcoma and pseudo- 
leukemia are both attended by cervical enlargement, but in the 
first the siivctliiig is that of a tumor and does not undergo soften- 
ing aTui discharge, while the secontl t3 attended by more or leiB 
characterixtic blood changes. When in doubt, a positive diagnosis 
can be made by uee of the tuberculin test, or by a microscopic 
examination of tlie diseased tissue. 

Frognonis. Tuberculosis of lymph notles is not of itself fatal 
It kills by extension and systemic infection. Spontaneous healing 
is possible in all stages by ejicapsulntion , or by destruction of the 
diseased tissue by pyogenic infection. This, however, sliouhl not be 
expected. The prognosis may be stated as dependent on the age 
and genenil health of the patient, the progress of the ritsease, and 
the method of treatment adopted. 

Tnalmeni. Tlie constitutional treatment is that of tubercu- 
losis in general, and consist* in an effort to increaae (be patient's 
resistance by an improvement in his general health. 

The local treatment usually includes painting the affected 
region with iodine, whidi is worthless, and rubbing the parts with 
linimpjitit or ointments, which is dangerous. The surgical treat- 
ment consists in tiie complete removal of the diseased nodes. 
The argument in its favor is so strongly stated by Senn that it is 
given in his owii wonls: "Early operative interference is as oee- 
essar)- in the tre-atment of tuberculous adenitis as in the treats 



mcnt of a malignant luiuor, and holdfi out more encouragement 
90 far as permanent cure is concenied. By a thorough removal 
of the primary foci of infection, Huccessivc infection of proximal 
^ands and general miliarj- tuberculosis are prevented almost to a 
certainty, if tlie operation It performed before tbe discajK has 
exU'nded beyond the capsule of the glands. If the operation is 
done at such a favorable time, it is not attended by any great 
difliculties other than those of anatomic relations. As the 
glands can be readily excised, and a» suppuration has not taken 
pl^cc, the wound ujsually heals by primary intention." 

For the technique of the various operatiouK for the removal 
of tubercular nodes in tin- different regions of the body, the 
student is referred to textlwoks on the practice of surgery. The 
success of these operations will depend upon the completeneas 
with which the notles are removed, and their safety will depend 
upon an exposure so complete; as to enable the surgeon to demon- 
stiate, not only by touch but also by sight, the various stnirtxires 
ia his field of operation. As a type of the methods employed by 
modem surgeons in dealing with this condition, may be meji- 
tioned the admirable operation for removing tubercular nodes 
of the neck, introduced by Dr. James F. Mitchell, of Washington, 
who makes a long uicision beginning behind the ear over the 
mastoid process, cur\nng forward over the edge of the stemo- 
mastoid muscle, and tiieii slightly backward to the middle of 
the clavicle. A transverse incision is then made along the 
collar bone, fonniiig a T. The skin is diaaeeted back, giving a 
large quadrilateral exposure, through which all part« of the neck 
can be reached, even the submental region. 

TOBERCULOSIS OF TENDON SUEATI18. 



Tubereulous teno-syiiovitis was formerly thought to be always 
secondaiy to tuberculosis of a neighboring joint. It is now, 
however, recognized that it occure aa a primary disease. It is 
an interesting fact to note that nine times out of ten when it does 
occur it is found affecting the tendons in tJie neighborhood of the 
wrist. 
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The (Uaease occurs in three fonns. In the first there is the 
pnxluction of cxubemnt granulatioiu upon the inner surface of 
the sheath, which imparts a peculiar creaking eoimd and frictioD 
upon examination . In the second then} is an outpouring of clear 
serous fluid, producing a hydrops of the tejidon sheath. In the 
third there is the pRa'ucc of siiuill, hard, white bodies resemUing 
grains of rice, called corpora ryzoidea. 

Symj^oms. AMien oue of the tendons about the vrist is 
involved, a nJow, painless swelling results, which extends along 
the tendon, tKimclimes up the forearm to about it« middle, or 
down beneath the annular ligament into the palm of the hand. 
In the fungous variety tJiere i;s no fluctuation, but the swelling 
is more or less elastic. In the hydrops form fluctuation is a 
characteristic symptom. When the rice bodies arc present crepi* 
tation c-an be felt. 

iyiagnosis. This is not usually [^difTicuIt and is based OQ the 
sweiling, slow in formation, unattended by pain, and corre- 
sponding with the known anatomical potntioa of tlie tendon 
sheaths. It can be differentiated from ordinary ganglion about 
the wrist, becauee lh(; latter is more or less sphericjil and strictly 
localized, and, on incision, is found to contain a thick, tenacious, 
honey-like fluid. It can be diffcrcutiatcd from tcno-synovitis 
the result of injury, as the latter is an acute process attended by 
pain, and usually shortly midergoes a spontaneous cure. 

Treaiment. The treatment for tuberculous teno-synoviUa 
should consist in radical operation and the remo%'al of the infec- 
tion, while it is yet local. The limb should be rendered bloodless 
by an Esmarch's bandage and constrictor, an inciaon should be 
made and the tendon sheath opened. The cut should be enUrged 
up or down as far as necessary to expose the diacase, but if the 
anterior aimular ligament is divided, tt should be carefully 
sutured at the close of the opi'ration. The granulations should 
be thoroughly curetted, and if this is not deemed suflicient, the 
tendon sheath should be excised, 'llie wounil should be irrigated 
with iodine solution, the constrictor removed, hemorrhage con- 
trolled, the incision sutured, and the part immobilized on a splint. 




Tuberculoffls of bone is very common, especially in chililren and 
youDg adults. It usually attacks the epiphyseal extremity of 
long bones, altbougb it is sometimes seen m the vertebrae, carpus, 
tarsus, scapuU. and ilium. 

Pathology. Tlie infection may be conveyed to the bone by a 
single organism floating in the blood or by an embolus from a 
disintegrating tuberculous lymph node. Localization usuaJly 
takes placeintheneighlxirhood of the epiphyseal line, which has 
already been spoken of as the "atone of paUiologicelcctiou," being 
especially susceptible to disease owing to the imperfect develop- 
ment of the growing cells and the tortuous condition of the blood 
vessels. The embolus usually lodges in a terminal vP8.sel and as 
a result a triangular area of l)one is rendered ischemic. Tuber- 
culous inflammation follows with death of bone and the formation 
of a sequestrum. 

Practical surgeons have frequently noted the fact that tubercu- 
lous sequestra are nearly always wedge-shaped. Konig, before 
experimental research confirmed him, assigned as the reason for 
this peculiar and constant shape of necrosed bone, the occlusion 
of a small arter>' by emixilus. and Miiller confirmed the clmical 
findings and patb<jlogic reasoning by injecting tuberculous pus 
directly into the nutrient artery of bone, and upon subsequently 
killing the an'mial, demonstrating that the disease was found 
loealiited in triangular areas at the articular ends of bone. 

After causing death of bone, the bacillus of tuberculosis and its 
toxins, by some peculiar property inherent in them, bring about 
di>calcificiitiou, which removes the lime salts and leaves merely 
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a flhpll-like frapnent. This cuuBea the characteristic worm- 
calvn or honeycomb appearance of the aequestnim of tubercu- 
lous bone, and to this process is given the techniral name of 
osteoporosis. Opposing thie destructive procc^ of disease 10 a 
conservative process of nature consisting in condensation and 
hardening of tlic bone around the area of infection, so that it 
liecomes dens!, and non-absorbejit, and by it the infection is 
shut in by a more or less impenetrable wall, and to this process is 
pven the nanie of osteosclerosis. 

Causes. T)ie essential cause of the diseaae is, of course, tb? 
bacillus of tuberculoHis. This has been demonstrated by tlie 
constant association of the germ with the disease and by the 
ability of cxperimeuters to artificially produce the disease by 
inoculation. 

Tlie predisposing causes are traumatism and age, both gi\Tng 
rise to conditions favoring the localization and development of 
the disease. Almost without exception the mother will date the 
origin of tuberculosis trouble in 1 child to a fall or blow. Volk- 
mann says it is charafleristic for traumatism to have beien a 
slight one. It is a fact, that even in a tuberculous subject, the 
disease docs not follow a severe injury such as a fracture. The 
explanation of this is that after a slight trauma, the injury' b so 
insignificant that nature does not repair it, while after a severe 
trauma there is such active cell proliferation to repair the gross 
damage, tlial germs, even if present, are imablc to effect tocal- 
ixation. 

Age is another predisposing cause of the disease, inasmuch 
as in childhood and adolescence bone is rapidly growing and the 
embryonal cells, with their peculiar vascular supply, preaenl 
much less resistance to infection than do the brnies of an adult 
after completi- ossification takes place. 

Symptoms. There is usually a slight rise of evening tempera- 
ture and a slow, progressive anemia. It is upon the local symp- 
toms that a diagnosis mu.st be based and they are as follows: 

1. Pain. This is a constant ^-mjitom. It is usually de- 
scribed as dull, boring or gnawing in character, its severity 
depending on the acuteuess of the disease. It is markedly^in- 
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Cleaned by psssive manipulation or exercise, and diminished by 
pbynological ivst of the part. Nocturnal exacL-rbsttioii is charac- 
teristic. The child may not complain of pain while awake, but 
after going to sleep he will be restless, cry out, grind his teeth and 
otherwise show hia suffering. The pain is not always referred to 
the seat of inflammation, as, for example, in caries of the spine, 
the pain ia in the abdomen, and in tul^erculosis of the hip, at the 
inner side of the knee. 

2. Teuderaess. This is perhaps the most reliable symptom, 
as it localizes the a.'at of the disease, determines with eomc 
accuracy the number of foci and shows the area of tissue involved. 
As stated, the disease usually begins near tlie extremity of long 
bones, and the child usually complains of pain in the adjacent 
joint. Careful pidpatiuii and the deleniiiiiatiou of the point of 
the greatest teJidemess will determine whether the caae is one 
of oatcomyi'lilis or 8yiio\'iti9. 

3. Swelling. This is absent in the early stages of the disease 
just as it is in suppurative oatt'omyelitis. Swelling does not 
occur luitjl the inflammatory process penetrates* the cortex of the 
bone and involves the; overlying soft structures, The surgeon 
who does not make a diagnosis and apply his treatment until 
swelling appears loses the golden opportunity to arrest the disease 
before extensiw destruction ensues. 

4. Redness, This, loo, for the same reasons, is lacking in 
the early stages and has only a negative diagnostic value. It 
develops shortly after swelliiig appears, the skin becoming dia- 
colored, thinned, and finally perforated, allowing the escape of 
tuberculous pus. 

5. Atrophy of the Part. This is characteristic and depe-ndent 
partly on lack of use, but more upon some obscure interference 
with the function of the trophic nerves of the part. 

Diagrtosit. This is based upon tin; age, history and local symp- 
toms and, in doubtful ca«>es, may be confirmed by a method 
which has rett*ived the formidable name of akidopeuraslik, a 
tongue-twister applied by its German originator to mean the per- 
foration of the bone cavity with a hollow needle, and the aspira- 
tion and examination of the material it contains. 
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TreatmenL 1. Physiologic Heat. The unportanoe of rest 
to the in flamed part can not be overestimftted.and no nuttter what 
other treatment is appUed, the part affected should be immobiliaed 
and relieved as far as possible of it« physiologic duty. 

2. Igni-pimcture. If the focuH can be aocumtt^ly located 
early in the disease, puncture with the actual cautery heated to a 
cherry-red heat is very efficacioiw. It destroys the organtgnu, 
rouses the resisting forces of nature to activity, and the opening 
i!^n-e8 as a drainage tract, relieving tenoion and allowing escape 
of retained fluids. 

3. lodoformisatian. lodofonn hat? an inhibitory effect upon 
tuberculous disease; hence if the focus is accessible, it should be 
injected witli a 10 per cent emulsion of iodofonn in glycerin and 
the treatment repeated if improvement follows. 

4- Passive hyperemia by Bier's method is now popular and 
when proixrly applied is a useful adjunct to other methoda of 
Ireatmeiit. 

6. Radical Operations. If rest, igui-puiicture and the use 
of iodoform prove inefficient or are not considered adequate to 
meet conditions, then more heroic inethoils must be applied. The 
part shoulti be rendered bloodless with an Fsmarch's bandage, 
the soft overlying structures incised and the boue exposed. With 
chisel and mallet the tubereulnus cavity should be opened by 
cutting away the haidened bono encasing it, and the sequeetrum 
removed. In advanced cases it may be neoessaiy to cxcbe the 
entire shaft of the bone or to amputate the limb. 

TUDEHCULOBJa OF JOINTS. 



Tuberculasis of joints, tuberculous arthritis, white swelling, 
chronic fungous arthritis, and scrofulous joints arc synonymous 
terms applied to tulwrculous inflammation of a joint. "Die tup, 
knee, vertebrie, ankle, elbow, Moulder and wrist joints are the 
ones most frequently diseased. Infection may occur in two wajrs: 
first, by extension of inflammation from neighboring bone into 
the joint, giving rise to what is known as "primarj- osteal" 
arttiritis; second, by the localization of a blood-bome orgaattim 
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in the synovijil membmne of the joint, thue producing what is 
tenned "primary synovial" tuberculosis of the joint. The pri- 
mary oelcal form of the dii<casc occurs two or thi«e timt»i as 
frequently br the primary synovial form, but the distinction 
between the two, while tlii-'oretically of iutt-rcsl, ia of practically 
little moment as diinease of one structure always, sooner or later, 
extends to the other. 

Pathology. The bacillus of tuberculosis having reached the 
synovial mcmbnuie cither through the circulation or by extensioa 
from a primary focus in the articular end of a bone, is soon widely 
disseminated over the entire siu-facc of the joint by means of the 
9yno%'ial fluid. As a result there is development of a chronic 
inflammation which, unless arrested, involvi-s every structure 
of the part, anil finally bursts through the capsule of the joint 
to continue its ravages in the periarticular tissues. The inflam- 
matory product may take on one of two forms: (1) There may 
be little transudate but a great deal of exudate. As a conse- 
quence there is little or no fluid in the cavity but the syno%'ial 
membrane is much thickened and becomes soft and pulpy. This 
is the fungous arthritisor tumor albus of the oM writers. (2) There 
may be but little exudate but a great deal of tninaudale, and the 
synovial sac is filled with a large amount of fluid containing rice- 
like bodies, giving rise to the so-called dropsical form of the 
disease. 

Causes. The esse-ntial cause is, of course, tlie bacillus of tuber- 
culosis. Among predisposing causes, traumatism is the most 
important, A careful study of a large number of cases has sliown 
that 56 per cent of them can bi^ traced to some injury, such as a 
blow, twist or over-strain of the joint. The traumatisms are 
usually slight, for the same reasons us those given in the section 
on the etiology of tuberculosis in bone. One-half of all cjises 
occur before the twentieth ytyir, due to the frequency of tubercu- 
losis of bone in children, and this despite the fact that tubercu- 
losis of the wrist and of the shoulder are rarely seen except in the 
adult. 

Symptoms. The patient may exhibit a slight rise of evening 
temperature, followed later by sweating, pallor and emaciation, 
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bul often there is no depreciation of the general health and a 
diagriogin must be based entirely upon the changes in the joint 
it^lf. The local symptoms arc very distincli\x' and consist in: 

Swelling. This is so characteristic that the disease is often 
spoken of as " white swelling." The joiut is uot only enlarged 
by the hydrops or the excessive granulations, but the musdea of 
the Umb above and below the joiut are atrophied by dimee awl 
tropho-neurosis to such an extent as to make the joint appear 
largiT i\ma it really is. Upon examination the bony landmarks 
will lie found obscured or lost and fluctuation can be obtained. 
In the droijsieal form the swelling is due to the presence of fluid; 
in the fungous variety it is caused by the thickeningof thecapwdc 
from the exuberant granulatioufl. Thcise new cells are ao soft. 
that there is apparent fluctuation ui the fungous form as well as.iiii 
the dropsical, and it ia often necessary in use the asfnrator to 
determine whether the swelling is due to fluid or solid material. 
Wlien the disease ha« extcntk'd tlmmgh the capsule into the 
periarticular tissue, the swelling becomes even greater and the 
joint assumes a spindle shape. As the inflammation approaches 
the surface and the subcutaneous tissues are involved, the skin 
becomes white, dense and inuiiovable, and then it is that we have 
the t>'pical "white swelling." 

Pain. This is rarely marked in degnx^. It is subject to noc- 
lunial exacerbation. The fungous form of the disCAse gives kas 
patii than the tlropsical, as the (trauulations are insensitive and 
protect the surfaces they cover. Primary synovial tuberculosia] 
is often unattended by pain untU the process extends thn»uph the 
cartilage to the l)one, while on the other hand the osteal form is 
attended by pain from the beginning, uo increase being noted 
when the joint is invaded. 

Rigidity and Ucdunnity. This is greater in the fimgous than 
in the dropsical form. The joint is usually flexed because, first, 
tliis position increases the capacity of the capsule and lessensi 
pain; and .second, the muscles mvoluntarily contract to prevent 
motion, and Iht- flexora being stTonger than the extejiaors, Qexion 
Is tbe result of two forces. Pathologic dislocation is oftai 
seen in the late stages, due to destruction of eiaeutial parts of the 
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joint, allowing change in the noimal relation of the bones which 
oompoKC it. Ankylosis is also somt^times observed, due to I'cpara- 
tive change inaugurated by nature after the destructive process 
has run its course. 

Diagnosis. This is usually easy and is based on the age of the 
individual, the characteristit; deformity and the presence of 
patholgnomic syraptonm peculiar to the disease when it attacks 
indi\idual joint*. 

Treatment. Physiological Rest. This is the most important 
indication to be met, and if properly appUcd in the early stages 
will cure 95 per cent of all CAse-s. It is carried out by means of 
confinement to bed, fixation by mechanical appliances, and the 
use of extension in order to avoid friction between the opposcii 
surfaces of the joint. During the acute stages of hip-joint disease 
the child should be put to bed, the limb immobilized by sand 
bags or otlicr tlrcsHuiK, and Buck's exteusion applied with enough 
weight to overcome muscular contraction and to prevent tJie 
head of the femur grinding in the acetabular cavity. When the 
acute symptoms subside it is advisable to allow the child to leave 
the bed and get in the op(>n air, but immobilization and extension 
must be continued by means of suitable apparatus. 

In tuberculosis of the knee, physiologic rest nmst be secured by 
perfect fixation of the joint, and the effort to effect a cure by this 
means must not he despaired of even if improvement is not 
apparent for months or years. ITic mistake usually made in 
handling such cases is the too frec^uent change of the plaster cast. 

In tul^erculosis of the spine, physiologic rest should Ije secured 
by the application of a pniperly fitted Sayer's plaster jacket, pro- 
vided the patient be sufficiently developetl to have hips promi- 
nent enougli to bear its weight. In children under five years of 
age this method is not sufficient, and temporary resort must Iw 
had to lUe recumbent pmsltion on a hard, flat mattress. Immo- 
bilization should be the treatment for atl caws of joint tubercu- 
losis until either a cure has Ijeen effected, or it us distinctly settled 
that it alone is inadequate. Even when somt; further procedure 
is to be resorted to, fixation must be continued as an essential 
adjuvant. 
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Aspiration. If the disease, assumes the hjtlropic form, aspira- 
tion is the simplest operation which can be resorted to. It 
relieves tension and promotes absorption. Compresstoo of the 
joint by strapping with ft^lheavc plaster, or by enveloping it with 
cotton and applying a firm bantia^, will tend to inhibit the reac- 
cumulntion of fluid. 

lodoforniization. After aspiration it is often advisable to 
inject a 10 per cent cmubion of io<.[oform and glycerin into tiie 
joint. One trpatment is rarely sufficient and it is almost certain 
that the fluid will rcaccumulatc. If aspiration and iodoformiza* 
tion, however, arc repeated at inler^-als of a few weeks, the 
amount of fluid in the joint utcadily diminishes, and ft complete 
cure often results. A combination of immobilisation, aspratioa 
and iodoformization should always be faithfully tried before 
resorting to more heroic measures. 

Operative TTealmeiU. \Vlieu the foregoing methods fail, we 
are left the choice of four operations, which are described in the 
order of their conscrvalisin. 

Arthrectomy consists in opening the joint and the removal of 
it« synovial membrane, togelht-r with sueh part of it« capsule 
and ligaments as are diseased. Although as a result there m\ 
usually loss of motion, the limb is not much shortened and is very 
uwful. Unfortunately the range of usefidnes* of this operation 
is limited. Itisapptiiabteonlyin the primary synovial form of 
the disease, because if the disease begins in bone or has extended 
to it, it will not remove all of the infected tissue. 

An atypical resection consists in opening the joint, the removal. 
of the diseased synovial membrane, capsule an<) ligaments, and'^ 
curetting out any foci of disease in the articuUr ends of bone 
forming the joint. This operation is PHjx'cittUy iiidiwitcd in deal* 
ing with the disease in children, provided it is sutficienily radical 
to effect a cure, as it does not remove the epiphyseal extremity 
of the bone and thus impair the growlb of the limb. 

A typical resection consists in opening the joint and sawing oS 
the articular ends of the bones, thus removing the joint. When 
the operation is done upon the hip or shoulder, the osteal surfaces 
are held apart so tliat fibrous union may result, giving the patient 
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a false or flaU joint; when it is done upon the knee, the osteal sur- 
faces are held in close apposition by means of sutures, nails or 
splints, in order that ankylosis may follow and the patient may 
have a stiff leg. A typical resection should not be done on 
children if the disease can be removed by more conservative 
measures, because the destruction of the epiphyseal line will 
arrest or retard the growth of the limb, so that at maturity it 
may be useless if not burdensome. 

An amputation or the removal of the limb joint in tubercu- 
losis is usually the result of ignorance, neglect or delay on the part 
of the patient or his physician. Still, it is often the only means 
of saving life, when the disease has been allowed to go from bad 
to worse until a tuberculous disease has perforated the capsule, 
and infiltrated the adjacent tissues. 
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Definition. Syphilis, pox, or lues venerea, is a con^titutioDal 
disease due to n specific germ, and \a cbaract«risEe(] by the fonitt- 
tioii of a primary lesion at the point of inoculation, follow-ed later 
by the conf«titutinnRl manifestatiomi of systemic infection. 

Hislvry. The history of the diiwase is of grent interest. Many 
of the old records of what was called leprosy ha\-e been pro\'ed to 
bt- ca«-'8 of syphilie, and a more careful and accurate reading of 
the ancient scrolls and manuscripts has shown that the diaease 
existed in malignaiil fortn among the Egyptians and diinett 
2tKX} years B. C. Hence, as far as antiqiuty goes, the disease 
b very respectable. 

The first classic description of syphilis appeared in the latter 
part of the nftceulh century, shortly after the discovery o( 
America. About this time there was a widespread epidemic of 
the disease in Europe. It was claimed by writers of that period 
that ayphilis was indigenous among the Indians and had been 
brought to Europe by sailors who had been infected in America. 
The disease at this time was of a malignant type characterized by 
extensive ulcerative leaions and in most cases by speedy death. 
Owing to the lax morality then existmg at Court and among the 
peasantry, it became rapidly disseminated. . It is a historic fact 
that in 1494 Charles ^'III of France had to abandon his campaign 
in Italy becnuR- o\x-r ouc-tmlf of his soldiers contracted eyphiltf- 

The disease was shortly implanted by the white man into 
Africa, and its malignant progress among the native negroes 
caused frightful mortality. 

Until the day of Jolin Hunter, no distinction was made between 
the three diseaaes — gonorrhea, chancroid and syptuHs^but Ibey 
were thou^t to be only difTerenl manifestations of the same 
trouble. Hunter, the close obsen'er and great i9Ui;gica] philoeo- 
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pher, noted the diffcifuce between goiiotrlipa and sypbilis, nod 
declared one to be local, and the other a sj'stemic infection. Ilia 
views were ridiculed, and in order to dcmonstrat4i thi!m he inocu- 
lated his own arm with pus from a gonorrhea patient. Unfortu- 
nately for John Hunter, and unfortuiiutc-ly for science, tlie man 
from whom the pus waa obtained had siyphitifl as well as gonorrhea 
and as a ivsull HunU:r developed syphilis from which he ulti- 
mately died. Needless to say after this apparently conclusive 
proof of his niifttuku he abaiuloned his position. 

Fifty years later, Ricord again took up the question and demon- 
strated the difference between gonorrhea and syphilis. In com* 
paratively recent times, Bossereau showed that chancroid waa a 
dtetinet disease. The last named investigator said that there 
was one kind of chancre which was only local in its effects, and 
another kind which proiluced constitutional disease. The Rivt 
he called soft chancre (chancroid); the second hard chancre 
(i^yphitis). The terms soft and hard chancre were unfortunate, 
as they apparently indicated some relation between the two 
conditions. Il is now reeogniz!!d llial they are sepnnile diseases, 
and are called by the distinctive names, chancroi<i antl syphilis, 

AUenuatum. Syphilid as it existed in the fifteenth century 
was a very malignant and fatal disease. It lias, however, become 
att«)uated;and now under proper treatment has lost much of its 
vimlency. This is due to better hygienic conditions, to more 
rational thempcutics, and to the fact that the entire population 
is more or less protected by an inheriterl iiiuuunity. It is stated 
by con8e^^'ati^'c and reliable authorities that one out of e\'ery 
twenty jieople in the United States has had syphilis. Lydston 
says that in Chicago one out of five would not be far from the 
truth. This being the case, w(> all have to a certain extent a 
resistance to the disease due to its existence in one of our remote 
or imowdiate ancestors. However unpleasant this theory may 
be, it is rendered plausible by the history of other infectious dis- 
eases. Measles was unknown in tlie Sandwich Ishmda until 
introduced by the missionaries. The disease ran a mild courge 
when il affected the whites, but it was very maliguyjit wht'u it 
attacked the natives. In fact, it caused the death of more than 



292 



PRmCIFLES OP SURGERY. 



two-thinlp of the entire population. The only exf^anatioii is that 
till? firel c]a»s weit- protected by hereditary ioSucnoes while the 
second were not so protected. 

MoTlality. Syphilis rarely iUelf prove* fatal. Moat of the 
deaths among syphilitica are not due to the diseaae but to the 
results of the diseaa-. Crippling sequela? of the seeondary and 
tertiary staged are in inver.'ie ratio to tlie thoroufrhness of the 
treutment. Syj^ilis impairs the vitality of ite victinia so that 
they frequently become the prey of intercurrent tubereulo^is. 
Th<? nat urc of the end rcsultj? of a btully managed ease of sjiihili^j 
is indicated by an enumeration of the terms aoeurism, arterio- 
sclerosis, cirrhosis of the liver, general paresis, and locomotor 
ataxia. 

Cawe. For many years syphilis has been supposed to be 
caused by a genn. This was due to the analogy seort to csA 
between it and other recognized microbic diseases. It wtts con- 
tagious and could be transmitted from a diseased to a healthy 
individual ; it had a definite period of incubation, and symptoms 
did not. develop after FXjM)sur(! until the lapse of a certain time; 
it was characterized by an eruption similar to meaiJes anil other 
acute exanthemata; it was attended by a peculiar set of sequclff; 
and finally one attack usually conferred immunity to the indi\nd- 
ual. Many investiKators ha^e claimed t« ha\-e discovered the 
specific caase, but until the publication of a description of the 
spiroeheta pallida by Schandiuu and Hoffman in April, 1905, 
these claims have been unsubstjuitiated. While the four latra 
of Koch liave not yet bi'cn fully fulfilled by this new oi^anbin, 
yet it is confidejitly believed that it is the essential cause of the 
diseat*. The spiroeheta pallida is from four to ten micro- 
millimeters in length and varies from unmeasurable thinness to 
" ^ micro-miliimetcrs in width. It has from three to tweh'e 
^oar]) and regular curves which resemble the outline of a cork* 
eciew. The orgimiam lias flagclhi and is capable of motJon. 
Tlie spiroeheta pallida is very refractory to stains and being 
scant in the lesions it is hard to find. By the use of Goldbom's 
Btain it is colored a purple which may be chajiged to a dark brown 
by treating the specimen with Gram's or Lugol's solution. The 
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spirocbetB pallida has beeu found ui the chancre and the adjacent 
lymph notlcs of the pritnan- stagp, and in mucous patches, skin 
leaione, and occapionally in the circulating blood of the secondary 
■ Stage. It is not oft«n found in lesions of the tertiary stage, nor 
has it ever been demoiiBtraU-'d in non-s>'philitic sores. As pre- 
nously indicated more stringent proof will have to be produced in 
the future to absolutely pslabliah the status of this organism. 

Pathology. The pathology of syphilis can best be described by 
taking up some of the most important of the \'ariou8 lesions which 
charactcriaj the three stages of the disease. 

1. The Chancre, or original lesion, makes its appearance at 
the seal of inoculation. At first it is either a red or somewhat 
inflamed papule, or a vesicle which undergoes ruptur(> and ulccra^ 
tion. The peculiar feature of a chancre is its hardness or indura- 
tion. It may soon heal leaiiing a more or less definite scab, or it 
may for a long time rpmnin indolent as a small erosion. Histolog- 
ically the cliaiicre firel present^smallarcasofroimd cell infiltra- 
tion in the neighborhood of the blood vessels of the deeper layers 
of the skin or mucous membrane. liatcr the connective tissue 
element of the part nndergops prolifenit ive changes and spindle 
wlls arc mingled with the romid cells. Fbially a tliickenijtg 
occurs of the coattt of the bloo<l vpjt.sels and lymphatic vessels 
often causing tlieir obliteration. 'ITie induration is due to tlie 
sclerosis of the vessels an<l thi; general comiective tissue hyper- 
pUisia. The spirochcta pallida i» found In the legion. 

2. Skin lesions, in the form of papular, macular and s<^'ily 
eruptiotiB, arc an early and prom'ment sjinptom of the secondary 
stage. Tlie essentLil histologic rhiuigea which enter into (he 
formation of a syphilitic papule are hypertrophy of the papillic 
of the skin, increase in the nuniWr of epithelial laj'ers which fonn 
the epidermis, and a proliferation of the cells of the rete niucoea. 
The blood vessels are engorged and an extravasation of tlie blood 
elements occurs mto the tissues of the derma, giving in whit« 
people the characteristic coppery color of the lesion. Desquama- 
tion of the superficial UyerK of tite skin occura from lack of proper 
nutrition. 
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3. Mvcous paicAa, of ooiidyloniata lata, ate another leaoD ot 
the secondary sLogc. They appear as a somewhat elevated 
patch with a sujierficial erosion or ulceratiou. The surface has a 
necrotic appeiirance aiitl may be covered witii more or less fiec»- 
tioR. The histotogic changes found iu a mucous patch are 
similar to those of tlie initiivl lesion or chancre. There is round 
cell infiltration of the deeper la^'em of the mucosa and prolifera- 
tion of the connective tissues, llicre ia sclerosis of the blood and 
lymphatic vetwela. I^t^r there is exudation of serum and eroaon 
of the surfacf. The papilla- become considerably elongated, 
swollen and richly infiltrated with small cells. The epithelial 
cells enlarge, their nuclei become fragmented and proliferated 
changes take place giving n^ to the appearance of small oell 
nests. In nearly all eeoondary leaons the spirochcta pallkia 
has been found. 

4. Syphilitic Giimmala. The lesions of the tertiarj- sta^s of 
syphilis consist iii difTuae changes, the most conspicuous of wbioh 
are the atheroma of the ultima of the blood vessels, certain altera- 
tions in the liver, spleen, kidneys and heart, ant! fibroid owr- 
growlhi* or thickening causing injury to llie central and periph- 
eral nervous system. Thcise changes are due to hyprrplaaa 
of the connective tissue and can not be distinguished by their 
microsfopie or geucral features from sclerosis due to other causes. 
The localizer! lesions of the tertiary stage are gummata, which 
aie uoiiular masses varying in smi from a minute tubercle-tike 
formation to tumors the size of an orange. They are 8e«i most 
frequently in the Ixmes (tibia, steniuni and skull) and in the 
intenuil organs, such as the hver, lungs, kidnej^s, heart and brain. 
They are hard and frequently have an clastic cotisisteiicy which 
has s\iggested the name gummy tumors or gummata. On section 
the substance is frt'qucntly founil to he; gelatinous or mucoid in 
appearance; but there is nearly always considerable induration. 
Occasionally, gummata soften rapiiUy and become converted 
more or less completely into puriform colleetions. When situated 
in the mucous membranes or adjacent to the surface of the body, 
suppurative, fatty or necrotic softening may lead to the formatioo 
of superficial ulcerations. These may remain indolent or grad- 
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utiUy bocomv cicatrized. Sometimes a gummntous lesion dis- 
appears by ahsorptinti wilhoiit leaving a tnwM? of its existtuicc. 
The gumnin is conipost'd iiiicruscopiciilly in large part of rounii 
oelk tlerived frnin the blood, and of spindle cells, the result of the 
proliferation of connective tissues. Epithdioiil cellsare present 
but lesR abundant, and giant celb* — though cuicurring at tinje — 
are usually few iu number. The blood Vf-saels arc nearly always 
more or less affected, the intima particularly being thickened. 
There a also new fomuition of blood vessels, the lesion iu this 
respect differing from the nodular lesions of tuljerculosis. Secon- 
ditiy changes are always seen in gummata of considerable dimca- 
Eiions. Among these may be recognisted a gradual necmtic trttnu- 
formation of the ceUs in the center uf the lesion, with distinct 
fatty degeneration or myxomatous change. The reputed germ 
of syphilis is rarely found iu tertiary lesions. 

Methods of Conlagion. Syphili.'i may lie either heredltsiy or 
acquired. Hereditary syptiilis is duL- to one or both poients hav- 
ing the disease and transmitting it to the child. This fonn will 
be discussed later. Acquired syj)hiiis is inoculation after birth. 
It is impossible for infection to occur through the unbroken skin 
or mucous membrane. It must be remembered, however, that 
the solution of continuity in any given case may he so slight as 
^to escape observation and may nut be demonstrable even by 
of a magnifying glass. Moreover by the time of the 
appearance of the chancre such lesions may be entirely healed. 
Finally it must be rememlieriHil that on the genitalia and other 
purtti continuously subjected to the influence of moisture and 
heat the epithelial covering may be so attenuated, macerated 
and exfoliated as to be readily inoculated even in tlie absence of 
actual fissures or ahr.isioii,e. 

For a long time it was Uiought that every product emanating 
from an infected person, such as tears, sweat, saliva and even Ibe 
breath was capable of transniitt'uig syphihs. It is now known 
that the disease is transmissible only through the pruductj^ of the 
primary and secondary losiuus and the circulating blood, l^e 
presence of the spirocheta pallida in only these lesions, and in 
; the blood in only these stages strengthens the belief of its specific 
elation to the disease. 
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The physiologic aecretionB fn>m the special gUiuds, such as tbc 
salivary, Biilk and sweat glands, the normal kidney and testicle, 
unless contaminated by admixture with a Ui^charge from a pri- 
mary or secondary lesion, or by blood or lymph, will not ooowy 
the diReaae even during the most active stages. Hiis is easily 
accounted for when it is borne in mind that the special products 
from these glands an* the result of elaboration within their epitbe- 
lial elements, and that these cells select from the blood the proxi- 
mate principles necessary for their work. Tlie essential cause 
of syphilis does not penetrate intact epithelium. 

Speriiiatosoa and ova are not products of secretion, but active, 
living, organic structures. Each of these elements is capable 
tlierefore of grafting the disease on the otli(;r. 

A person may become inoculated with syphilis in one of two 
ways, by immediate or direct infection, and by mediate or 
indirect infection. By the first is meant that the contagion is 
convej-cd by contact from one individual lo another without a 
medium of transmission ; by the secontl is meant that the con- 
lai^on is conveyed from an infected to a nou-infectcd individual, 
not by contact, but by means of a medium or "go between." 

Immediate or Direct Infection. By far the most frequent method 
of direct infection is through eexual intenMiurse, thesiteof implan- 
tation being on the gL'nitaliit. The next most common method of 
transmission is through hibial contact ineidejit to the ctlstom of 
indiscriminate kissing. The finger of the gyneeolo^st, obstet- 
rician, or nurse is ofteji inoculated through contact of an alu^ded 
or figured point with primary or secondary lesions or blecdii^ 
areas, and surgeons and dentists ha\'e been repeatedly infected 
by contact of blood from a patient in the secondary stage of 
syphilis upon such unprotected lesions as hang naila, fissures and 
incised wounds present either before or mflicted during the 
course of an operation. The converse is equally true. The 
victim of primary or secondary- syphilis should therefore Dot prac- 
tice aurgeiy', dentistry or midwifery. 

In at least one case (White and Martin) the site of inoculation 
was a punctured wound on the skin of the lower eyelid through 
which a man having mucous patches in his mouth removed by 
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mouth euctioii a blood clot caused by trftumatisin to Uiis region 
of his comrade's face. The bloiHl of an individual with secondary 
syphilis is equally liable to cause ohancre in some part of the 
moutli of a non-infected individual. Sexual {)er\'erts have 
repeatedly conveyed and contracted the difieaee while eiigiif;ed 
in their pemicio\i.s pratrtices. Teeth bites uiHicted by syphilitica 
prepare the site for inoculation by the abrasion proliu^^ed, and at 
the same time the infective agent may be transmitted by the 
inocukted buccal fluids. 

Sucking infants are not ima)iumonly the victims of primary 
lesions lu their mouths acquired from a chancre, secondary leeion 
or fissure on or about the nipple of a syphilitic wet nurse. On 
the other hand ttn infant with mouth syphilis may iuoculat*,* the 
disease upon the nipple of a non-infected woman. 

Mediate or Indirecl ConUifjUm. The media of contagion Include 
water-cloeet seats, drinking vessels, spoons, pii»s, cigars, razors, 
surgical and dental uiHtrumonts, catheters, towels, sponges, 
dressings, handkerchiefs, articles of clothing, and other material 
used upon a syphilitic. During the period when humanized 
vaccine virus was used syphilis was not uifretiuently transmitted 
by the employmeul of a scab containing the ilried blood of an 
individual suffering from the secondary stape of the disease. The 
process of tattooing has been a means of lransmi.s,sion. Melot 
reports a case in which a nasal chancre develojjeil upon an indi- 
vidual three weeks after bemg struck on the nose by the whip- 
lash of a teamster. The latter was in Uic habit of biting his lash 
and was found to be the victim of mucous patches in his mouth. 
The "styptic pencil" used by barbers was believ^^d to be the 
media of transmission ui at least one case reported by Patterson. 
Many chancres on the tongue have Ijctm attributed to the dirty 
habit of wetting the point of a lead pencil on this organ. Mid- 
wives iiave conveyed tliis disease from one woman to another 
without contracting it, .\t least one case is reported in which 
the infective agi^ut was carried beneath a redundant prepuce from 
one woman to another and the man entirely escapetl. On the 
other hand a married womiut is behevctl t« have conveyed the 
exciting cause of the disease by way of her vagina from an infected 
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tovcr to her husband without herself becoming infected- A 
young physician develoiied a typical chancre on hts nocK three 
weeks after attending a syphilitic wonmn in labor. (Uirel.) 
Tlitire watt no abradion on hin hand but there was a sli^t nasi 
fisKurc. He nibbed his noi^ before thoroughly washing thr 
infected ag^ent from his haiul. Many illustrations of michscci- 
deutal disasters could be cited. 

Immuniiy Against SyphUts. The diaease has for its habitat 
the human race, though it may be inoculated into the higbet 
apea, and in an atj-picaJ fonu into lower monkeys. 

Immunity, like infection, may be acquired or inherited. Ac- 
quired immunity is limited to (1) those who ba've suffered a pre- 
vious attack of the disease ; (2) the mother who has borne a 
syphilitic child without horsL-lf showlnf; any k-sious of acquired 
8)-philis (CoUe's immimity) ; (3) the child who escapes inherited 
syphilis frum its iiifcct«d parents (Profeta's immunity). The 
offspring of parents who have suffered the actute diseaw or who 
have inherited immunity arc sometimes completely immune, 
and generally partially so. 

Immunity conferred by acquired 8>'phyi8 ogmnet fresh infec- 
tion is present from the earliest stages of the diseiLsc, pcr^std 
long after all syphilitic manifestations have disappeared, and 
such immunity may even be transmitted to offspring. 

Although syphilitic re-infection is exceedingly rare it undoubt- 
edly has occurreil. Most cases of so-called re-infection are due 
to errors of diagnosiP either in regard to the first or second attack. 
There is an indurated tertiary skin lesion called "pseudo chancre," 
which bears some resemblance to the primary lesion or tme 
chancre and this may account for some reported cows of second 
infection. There is no authentic case of re-infection in a patient 
showing the signs of secondary syphilis; and re-inoculation piw^ 
ticed upon individuals presenting tertiary lesions have been uni- 
formly unsuccessful. 

Profeta's immunity, namely, that observed in the offspring of 
syphilitic parents; and CoUc's immunity, in accordance with 
which the mother of a child syphilitic by its father cannot be 
inoculated with the disease, arc both dependent on absorption of 
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antitoxins through the placental circulation into the blood of 
the child on the one hand (Profcta's immunity), or into the 
maternal blood on the other (Colle's immunity), or upon the 
fact that the mother or child as the case may be, has really been 
the victim of the disease in latent form or so attenuated in viru- 
lence as to be incapable of producing lesions. Such is the immu- 
nity to smallpox conferred by vaccination. 

Partial immunity, due to the hereditary transmission of an 
attenuated specific poison has rendered the disease decidedly 
less Rialignant in its victims of the present day than of former 
generations. 
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&yMPTX)i!8 OK avriiiLis— PEN PicnntE of a typical CNTREATEU 

CASE — DETAILKD nE8CKIPTI0N OF LECSIOKS OF I'tUMAKY, SEC- 
ONDARY AND TERTIARY STAGES. 

Tlie vymptoma of acquired sj-philig nre divided, for study, into 
three Btages — prinmry, secondaTy aiul tertiary. Each ^tage haa 
a period of incubation, whicli jircccdcs tlic dev'clopnient of its 
characteristic featurps. 

TIk"^ symptoms arc so numerous in form and distributed 
over i^uch a lengthy |)eri<Ml of time that it is well for the student 
to get i» gcucra) view of the picture before be takes thorn up in 
detail. The following is, therefore, given as an outline of the 
characteristics of a typical untreated case of syphilis. 

A man has connection with an infected woman an<l during the 
act abrades lus penis. On going hotno his attention Lt attracted 
to the injur>' and he washes and disinfects it. For a day or two 
he i» extrRmely anxious, but as the wound promptly heals he 
soon forgets it. In about three weeks lie accidentally discovers 
a small, hard lump at the site of inoculation, which .«)owly in- 
creases in size. It gi%-es no pain, but a guilty conscience makes 
him watch it constantly. In a few days he notices that the 
lymph tiodcK in botli groins beg'in to enlarge, until finally tlie wholt' 
chain isaf!ect«d. They are liard, paintiP!«« and freely aiovable. 
For Mi.s weeks after he (iiscoveped tlie itiltial lesion, which was 
followed by the formation of bulw, no other symptom develops. 
Tlien he be^is to fe«l bad; be has hentkche, backache, has a 
little fever, and thinks he has contracted a cold. One morning 
on getting out of bed he finds he is covered with an eniption which 
resembles measles, the discoloration being symmetricallj' dis- 
tributed over the body and unattended by itching. In a <lAy 
or two his throat gets sore and hts voice becomes hoarsi*. Later 
sores, called znucuus patches, form on hU tonsils, his tongue, and 
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on the inner side of his cheeki*. Hip eyes become red, inflamed 
and sen^live lo light . Still liiUr, he bogiiis Ui lose hair, which is 
not limited to his sralp, hut occuii*, also from his eyebrows, eye- 
lashea, axilla> and pubce. 

The symptoms above described finally get better, and again 
there is a restuig stage, which after a variablf |»riod of lime, is 
followed by another train of events. Hard nodules appear 
beneath the skin at various portions of ihe body, whicli gniLluully 
;>ppoflch the surface, break down and form open granulating 
>res. Gumniata form in the bones aiid in ihc various viscera, 
causing pain and functional trouble. Finally, and most disas- 
trously, deposits occur in the brain antl spinal cord, producing 
by pressure or ulceration serious an<l often fatal nervous disorders, 
such as locomotor ataxia, paralyas and paresis. 

We wiU now take up the different syTnptoms, as they appear in 
the different stages, and study Ihem more minutely. 

PRIMARY srruiLis. 



1. The Period of Primary Incubation. This is the time which 
intervenes between the infection of the individual and the 
appcaram-c of th(! first evidence of the disea«?. It varies from 
ten days to three months, the average time being about three 
weeks. Durbig tliis time tliere are no local or general symptoms, 
and the individual is in ignorance of hia condition. 

2. The Period of Primary Symp/oms. At the expiration of 
the period of primary incubation tliero are the development of 
the primary symptoina, which consist of the chancre and bubo. 

Chancre. A chancre is called the primarj- lesion of syphilis 
and invariably occurs at the pouit of inoculation. As the disease 
is usually contracted through sexual bitercourse, the chancre is 
usuftliy located on the penis in the male and on the labia In the 
female. If it is contracteil by kisi^uig, it is located on the lips 
or tongue, and if it ia contracttid by surgical work, it is Incsiteil on 
the fingers or hand. A chancre bejpns as a macula or spot of 
discoloration. It soon thickens and becomes a papule. It grad- 
ually extends m circumference and depth and becomes markedly 
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indurated. Wtieii uncomplicated, it is u*uftUy painless. A 
chancre ii? ii1mo»t iinrariiibly !<in^e, although rarely more than 
one sore may be observed. This is not due to auto-inoculation, 
due to the fact that the patient wa? infected in more than one 
plivoe at the same time. Often there is no ^lution of continuity 
of the skin covering the chancre; but again xiiceration may occur 
and a cup^apcd depression result with KlofMng margins and a 
foul floor. Induration \» th<> mo5t characteristic ff>ature of a 
chancre and is duo to n Melerosis of the lymptialie vca^ls of tfae 
skin. There are two horizontal sets of vepseL? in the slon, one 
just bctieatb the surface and the otlier at the baix: of the denu. 
If the upper set are involved, then the induration i» superticial; 
if the lower set are also invaded then the induration is deep. 
Induration is beat detected by pinching tt^ethpr the soft parts 
wide of the lesion imtil the hardened edges arc felt by the thumb 
and finger place-d on opposite ades of the sore. Tlie whole 
plaque is then lifted from the subcutaneous tissue, when, by 
furlJier gentle palpation, the depth and extent of the induration 
can be dctormiiicd. To protect the examiner fmm iuoculattan 
palpation may be prartioed through a layer of gausw or otJier 
soft material. The induration of chancre ia so characteristic thai 
when it ha» once been felt it cannot be easily mistaken for any- 
thing else. In all iutlammatory processes there is some indura- 
tion, but it shades off into adjarcnt tisi^ue so gradually tliat it ts 
hard to tell where it slops and wliere noi-mal consistency bepns. 
The induration of a chancre in different. Its boundarj- line ii 
rfiarp, abrupt and well defined. It feels as if a forrigii body were 
implanffd in or beneath the xkin. The sui^eon, in palpating, 
will sometimes find a su|)erfioial induration, which, when grasped 
by its edges, will feel like a piece of parclunent. Again, he will 
find a deep induration which will feel like a bard pea or small 
fragment of wood. Again he n-ill find an annular induratktfi.a 
form in which sclerosis involves only the mar^s of the chancre, 
leaving the center soft, causing the lesion to feel like a email ring. 
A chancre commonly heals in from four to six weeks. If indura- 
tion has been only superficial it may completely disappear in this 
time. If it has been deep or iiodidar in character, however, it 
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may persist for months or j-eais. OMasionally, induration com- 
pletely diaappeara from the site of inocidation, atul afl«r months 
become* again noticeable, ajid this constitutes a form of the so- 
called "pseudo-chancre," 

Certain complications may occur with chancres caufdns them 
to assume different appearanctw and talic different clinical courses. 

Simple InjUimmalion. From mechanical injurj-, or secondary 
infection, a chancre may become inflamed, and as a result there 
mil develop pain, heat, redness, swelling and purulent discharge, 

ChanCToidai Inflammation. The organisms of chancroid and 
S)-phili8 may be inoculated at the same time. In this case the 
chancroid will apjjear first and may even heal before the charac- 
teristic induration of chancre te noted. Most frequently, how- 
ever, tlie chancroid persists and the spreading inflamed and freely 
dischai^ing ulcer, witJi its punched-out margins, gradually be- 
couks devpJoped into a typical syphilitic lesion. 

Seoondar)' inoculation of chancroid on a well-(leveloped chan- 
cre may occur in an individual who continues promiscuous sexual 
tndulfEence after the original infection. In this case the whole 
area of inchiration may slaugh away, leaving no sign of chancre. 
FinaUy the organism of syphilis may be inoculated upon a chan- 
croid ; the latter is unaltered except for the added induration. A 
aorc resulting from the inoculation of both syphilis and chancroid 
St the ssnie spot is called a mixed chancre. 

PajnUary Ovlgrowth and Conversion of a Chancre into a Mucaua 
Patch. .Associated with chancre there is often an abundant out- 
growth of warts, due lo the looij irrilatiun of the part. Dur'mg 
the secondary stage of syphilis, if the chancre has not healed, it 
may become covered with gray false membrane and present all 
the characteristics of a mucous patch. 

Phagedena and Garigrene. Phagedena is caused by inflamma- 
Uon more rapid and intense than that which characterizes an 
inflamed chancre. Th<;re is death of tissue and sloughing. Some 
times f^iagedena progresses slowly anri in a serpiginous fashion. 
Phagedena is more liable to occur in individuals of feeble con- 
stitutions, yet it is noted at times in the robust. There is un- 
doubtedly a constitutional predisposition to phagedena, although 
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it is a fact that in (he same person one sore may become phage- 
denic whiiL- olhcra n-main uncomplicated. 

Vaccinalwn Chancre. Wilh the iiee of the modem bovine 
vims tberc is no danger of chancre following %-accmation. In 
the old days, however, when human lymph was employed, the 
production of vaccination syphilis was not infrequoit. !i> some 
caKts the vacdne puHtiile healed before evidence of chancre 
appeared. In other casci;, the sore refused to heal, presented • i 
Rmnoth Eturface and scanty discharge, until finally the character- 
istic indurfition of chancre developed. 

Leaving the subject of chantre, we next take up the second of 
the two lesions of the priniury stage — namely, the bubo. 

Syphilitic Bubo. Within alxiut a week after the appearance 
of the chancre the nearest l>'mph nodes undergo a pnintess enlarge- 
ment. If the chancre is upon the genital organs, the nodes 
enlarged will be in the groins; if the chancre is located on the lip, 
the nodes enlarged will Ije the suhraaxillarj* ; if the chancre is 
upon the finger, the nodes enlai^ed will be the epi-trochlear; if 
the chancre is upon the nipples, the nodes enlarged will be tha , 
axillary. In genital chiuici^ the hypertrophy oommonly takes ' 
place in both groins, although rarely it is limited to one mle. 
The nodes are cadi distinct — hard, olmond-ehapcd, painless and 
freely movable. As a rule the whole group of nodes are ulti- 
mately involved; oecftsionally, however, but a single ooe is 
.ilTert«(l. Suppuration never occurs unless there is sewmdary 
infection with pyogenic organisms. 

8ECONOARY SYPHILIS. 



Period of Secondary Incubation. The chancre of the primary 
stage may ha\'e healed, the bviboes give no pain or discomfoTt, 
and the patient begins to think, owing to the failure of other 
sj-mptoms to develop, that there must be some mistake in the 
diagnosis of syphilis. His hopes are soon shattered, howeirTr, 
for he is but passing through a second period of incubntion, \^cb 
is to be followed by the devrlopiiient of marked, unniistakable 
and concluave secondary symptoms. Usually this second period 
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or inCTihation, or lime which elapses from rhe development of the 
chancre until the app*!aran«f of iho sofl^ throat, eruption and 
other secondary symptoms, is about six weeks. 

Tkt Period of Seeoiulary Symptoms, lliis period is character- 
iwd by (1) alteration of blooil ; (2) general lymphatic enlargement; 
(3) tnoderatt" fever; (4) museular ami articular jMiiiKf; (5) alojx^cia 
of the entire body; (6) eruptions of the skin and mucous mem- 
brane. 

AUeration of the Blood. The blood changes are the first sijE;iis 
of constitutional syphilis, aiitedatiiiK lymphatic involvement by 
two or three weeks. There is a diminution in hcmaglobin and 
numtxrr of red corpuscles with slight leucocytosis. These signs 
become more marked with the adve-nt of fever and the appearance 
of skin cruplioim. 

General Lymphatic Innolvement. About (he sixth week after 
the appearance of the chancre there slowly develops an enlarge- 
ment of all the lymph nodes of the botly. This is e8[)ecially 
ipparejlt where the nodes are accessible to palpation, such as the 
^ epi-trochlear and the post-cervical regions. The hypertrophied 
nodes vary in size from that of a \m>h to that of a chesUiut and are 
hard, painle.'w and freely movable. Although there is no clearly 
establi;^hed nOatiori between the extent of lymphatic involve- 
ment and the severity of the other secondary symptoms, marked 
involvement of these structures has usually been noted in bad 
cases. 

Syphilitic Fever. About the time of lymphatic enlargement, 
and preceding or coincident with the earliest skin eruptions, there 
b the development of moderate fever. In some patients this 
sj^mptom is not noted ; in others, it as-^sumes marked prominence. 
Usually the fever is continuous, but sometimes of an intermittent 
^pe. It commonly disappears with the development of the 
eruption. 

Syphilitic Pain. Boring the existence of fever the patient 
often suffers a variable degree of pain. It is commonly neu- 
ralgic and shifting in character, and is most marked about the 
neck, shoulders and back. It occasionally attacks one or more 
joints. It is always worse at night. 
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Syphiiitic Eruptions of the Skin. Sj-philides, or skin cniptioos, 
coninionJy ap[)ear a short lime ufttT the general ijiuphatk 
involvement. They are u^ally noticed about nz weeks after 
the fomiation of the chancre. Rarely they have appeared witbtn 
two weeks, or have been {lelaj-cd as long as four or fi\'e montlu. 
The characteristic featiire« of secondary ayphihljc eruptions are 
(I) that they arc protean; (2) that they arc 8>'mmclrically dis- 
tributed ; (3) that when they bp^ to fade they leave a peculiar 
red coppery discoloratiou ; and, (4) that they do not itch. By 
being; protean in type is meant lliat the eruption is not strictly 
a macular, or papular, or vesicular, or pustular eruption, but it 
polymorphous — in other words, consists of a mixture of two or 
more varieties. By being 8}*nunetrically distributed is meant 
that if the eruption is found on one arm it is found on the other; 
if upon one side of the chest it will also be on the other; if one leg 
is broken out the other will be similarly involved. 

As the eruption develops pigmentation occure. When it bc^os 
to fade it leaves a dark copper colored stain resembling raw ham. 
Most syphilideg tend to become squamous as a result of intei^ 
fei'ence with nutrition. If the eruption is of a dr^' type the skin 
is sculy, and if of the ulcerative type chronic sores form covered 
with thick greenish-black adherent crusts. Itching, which is 
characltristie of so many other eruptions, is absent, as a rule, to 
syphilides. If itching is present, it is due to complications, such 
as urticaria, prurigo or pediculosis. In syphilitic eruptions the 
influence of mercurial treatment is rapidly seen, and is a final 
test of the cora-ctness of the diagnosis. 

SyphiHiic Eruptions of the .Wwnoua Membrane. Involvement 
of the muccui) umriibranc is one of the most constant symptoms 
of secondary syphilis. It often appears lieforc the skin eruptions. 
It may be in the form of an acute erythema, unaccompanied by 
marked edema. The transformation of a syphilitic papule into 
a mucous patch takes place whenever the papule is so placed as 
to be under the continuous influence of wannth, moisture and 
friction. These conditions arc specially met with at the muco- 
cutaneous juncture, and in the creases of the folds of the skin or 
mucous membrane. Mucous patches appi-ar as grayish-while 



irregularly-shaped, noa-elevaUMi iiiarkuigs. The appearance of 
a miiraius patch is similar to that produced by tlie application of 
a stick of EJlvcr nitrate, except tliat tht- nini^iiia of the mucous 
patch are more sharply defined. The leraon is moist and covered 
with an offensive exudate and is highly contagious. The com- 
mon seats of mucous patches are the month, the genital organs 
and tlic region of the anus. lu womtn mucoua patches are 
specially common on the vulva and labia, and are also seen 
beneath a dependent maniiuary gland. In men they are not 
frequently met with on the prepuce or glans penis, the most 
common scat being the folds of the scrotum ; occasionally one is 
found in the urethra, giving rise to a discharge, which resembles 
gonorrhea. 

Stfphiliiie Alopecia. The impaired nutrition of hair follicles, 
«econdary to syphilitic lesions of the skin, causes the hair to loM 
its luster and to fall out in regular patches. Usually the .icalp 
and eyebrows are chiefly affected; sometimes all hairy regions 
are mvolved. Rapid onset, irregular distribution and the cura- 
tive effect of constitutional txeatmcut are the characteristic 
features of syphilitic baldness. 

Affections of the Eye and Ear. Conjunctivitis and iritis are 
frequent symptoms of secondary syphilis. They present no 
clinicflJ characteristic, except a tendency to throw out lymph. 
Both eyes are often attacked, butnotsimultaneously. Retinitis 
and choroiditis are sonustimes seen. Acute iuffamination of the 
membrana tympani sometimes occurs and may canxe permanent 
deafness. 

TERTIART SlTHILm. 



The Ptriod of Tertiary Incubation. The .secondary stage of 
syphilis lasts from one to three years. Then there is a period in 
which there are no symptoms, or so slight and irn'gular as to lead 
the patient, and sometimes the physician, to believe the disease 
has been eradicated. This is the jjcriod of tertiary incubation 
and lasts from two to four years. It may end in complete 
recovery or be followed by tertiary lesions. 
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The Period o} Tertiary SyjAHis. In the majority of properly 
treated cases the lesions of this period never occiir. When the 
disease is not properly treated, t*rtiar>' sigas become apparpnt, 
generally in the third or fourth year. Clinically, the features 
of tertiary ^philis are due to the deposit iu %'arious parts of the 
body of a new material, which may take the form of a contractile 
lyinph, leaving depressed cicatrices, or of soft, gummy sulMtaute 
constituting the so-called gunnnatous sj'philitic tumors. In 
the tertiary stage the spirocheta pnlhda camiot be foimd in the 
blood or lesion, and the disease is non-contagioua and cannot be 
traJismittcd to the offspring. Tertiary s>-philis may afTecl any 
tissue or organ of the body and the s>'mptom8 of thi.t stage are 
dev<!loped so irregularly that it is impossible to classify thcni 
chronologically. Wc will, therefore, consider them under arbi- 
trary heads. 

Skin. The cutaneous symptoms consist of tubercular and 
squamous eruptions, together with a destructive form of rupia. 
Gummatous masses form in the skin of the forehead, arms, lep 
and cheat. At first they are round, subcutaneous noduhw, which 
may either slowly grow, soften and break down, or they may not 
ulcerate, but become dry and hard and form a syphilitic tubercle. 
Onychia and ulceration of the matrix of the nail, causing it to be 
distorted or destroyed, is also frequently seen. 

MvcouH Membrane. The tongue is often affected, either being 
the seat of ulceration or having a deep deposit, causing sUffnMS 
and the contraction or distortion of tlie organ. The tonab, 
fauces and palate suffer from ulceration, which frequently causM 
difficulty in swallowing or regurgitation of fluid through the 
nostrils. The larynx and trachea may be affected by syphilitie 
deposit which changes the voice or interferes with respiratioa. 
The pharynx, and frectuently the esophagus, is often the seat of 
infiltration, which may result in stricture. 

Solid Viscera. Syphilitic deposits may occur in the testicle, 
liver, spleen, kidneys, lungs and heart, causing interference witi 
their various functions. 

Nervous System. The brain and spinal cord are often the neat 
of deposits causing disturbances manifested by epilep^, p&raly- 
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sis, chorea, mental perturbation, dementia, locomotor ataxia, 
etc. 

Arteries. The inner coats of blood vessels may undergo 
sclerosis so aa to seriously interfere with their lumen. The large 
vessels alone are affected, thus differing from the changes inci- 
dent to age. 

Bones and Perioateum. Periostitis is of frequent occurrence. 
It is usually circumscribed and gives rise to the formation of 
oblong swellings called nodes. Chronic arthritis with caries and 
necrosis are also seen. This may affect any bone, but is more 
frequent in the jaws and skull. 



LECTURE XXXV. 



HRIERDtTAKY SYPHILIS — THE DIAGNOSIS AND PBOOXOSIS OF THE 
DISEASE — SyPHILIS AND MARRIAGE. 

Hereditary syphilis, or syphilis of a diUd due to diaeasc> of one 
or both pareats, is characterized by hanng no primar>- stage. 
The disease is conveyed directly to the circulation of the embryo 
without local inoculation, and, therefore, there is no chAncrvor 
bubo. Tlie t«nii infantile syphilis is sometimes used, but this ia 
inaccurate, as an infant may acquire syphilis as well as inherit)' 
A child may become inoculated with syphilb by being kissed by' 
an infected individual, or may acquire it from a syphilitic wet 
nurse. 

The cause of hereditary syphilis is the presence of the acti\t 
disease in one or both parents at the ttme of conception, or in 
ease of maternal infection, during the firbt eight montlis of preg- 
nancy. It is stated that hereditary syphilis may result under 
four different conditions: (I) the mother being syphilitic, the 
father being healthy ; (2) the mother and father both being sj-phi- 
litic; (3) the motlicr acquiring syphilis after impregnation; and*- 
(4) the father transmitting the disease to the child without 
infecting the mother. 

If the mother is syphilitic and the father healthy the child may 
escape mfection in utero and be bom with immunity to 
disease (Profeta's law). Again, it may be bom with a manifesla-' 
tion of secondary lesions. When the father and mother are both 
syphiUtic, the disease is usually transmitted in a malignant type 
and the child rarely survives. When the mother contract* 
syphilis after conception the result will depend on the progress 
which gestation ha^ made. If it is in the early months of pr^- 
nancy, the disease is usually of a severe type, since the nutrition 
of the child is affected not only by the disease, but by the impaired 



nutrition of the motJicr. When tJie woman contrftcts syphilis 
afttT the eighth month of gestation the child usiially escapes. 
When the father has syphilis, ho usually tmnsmits tlic diseafie to 
both mother ami fetus, but in rare cases the mother fails to mani- 
fest aigns of syphilis, (!>vinK birth to a syphilitic child and being 
subsequently immune to infection (CoUe's law). 

While it ia generally true that virulent syphilis in the pare-nts 
is most apt to result in a coTTcsponding tj-pe in the child, and vice 
TCrsa, yet to predict the type in the child upon the basis of that 
in the parent, is impossible. Parents with a mild type of the 
disease may beget an ofTspring with its most malignant fonn, and 
on tiie other hand parents sufTcring with virulent syphilis may 
beget offspring but slightJy afTected or absolutely healthy. 
Parentis in the firat year of syphilis are more apt to begot a syphi- 
litic child than thoae in the later stages. In the tertiary period 
the disease is not contagious, and not likely to be transmitted. 
When the parents are properly and vigorously treated the danger 
of the transmission of ^philis may be practically disregarded 
after the fourth year. 

Results to the Child of Syphilitic Parents. Abortion, or pre- 
mature birth U the rule. It is the exception when a woman in the 
active stage of syphilis ciirries the ehild to t«rm. Usually an 
abortion occurs about the third month. If a woman is an 
habitual aborter, and there is no other assignable cause, she 
should be put upon syphilitic treatment. It will do no harm 
and may do a great deal of good. 

Birth at full term with well-marked secondary lesion. Abor- 
tion may not occur and the woman go to full term, and the child 
he born in the full bloom and blossom of syphilis. 

The child may be born apparently healthy and develop the 
disease. Usually the lesions will be manifest in two or three 
weeks, but they may bo tlelayed for two or three months. If 
si'phjlis does not develop within twelve months the child may 
be considered out of danger. If the disease develops after a 
year's time t,he child either had the symptoms earlier and they 
wereovorlookcd,orel8c the child has contracted the disease since 
birth by one of the numerous dangers to which babies are exposed. 
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Symptoms. Aa stated, bennlitary syphilis has no primary 
stage and there is the absence of the chancre and bubo. The 
aecoiiilary anci tertiary lesionH corrpspond cloBely wilh those of 
the disease as acquired aff#r birth; Ihi- main point of difference 
lies iu the profounti alteration in nutiition. The typical syphilitic 
child at birth \» a wasted, widened, snuffling, feeble creature, with 
a weak, hoarse cry, and has aptly been compared to "a little old 
man with a cold in his head." The eyee are pretematuraliy 
bright luid wise lookirig. The skin is harsh, non-elastie, gray or 
dirty yellow in color, ani.1 frequently the seat of bullous c-ruptioos. 
The eye-lasheis, eye-brows, hair, and nails show imperfect or 
perverted development. The muscles are wa«tod. There we 
mucous patches in the mouth and l«>tween the folds of the sldn. 
The tliroat is sore, the nose occluded from a ^well'mg of the 
mucosa, and nursing is difficult. 

Following ihe first outbreak, there is an intermediary period, 
with few or no syniploniR, lasting eighteen months or until sec- ' 
ond dentition. Physical <leveIopment is retarded and the face 
remains widened. The local signs of tlie disease include the fiat 
or sunken noee, irregular prominence on the skull, ulceration of 
the palate, radiating cicatrices at the angles of the mouth, 
periosteal nodes, indolent ulcers, inten^itial kcratititi, suddcQ 
deafnetis without snpiniration, and finally the chararteristic 
Hutchinson teeth. These are the central inc:son« of the second 
or pennanent set, which are deformed so as to be wedge-shaped, 
projeeling forward with a notched cutting edge. 

The diagnosis of late hereditary syphilis is generally difficult 
and often impossible without the therapeutic test— namely, lie 
effect of mercury or iodide of potash, or of these renietlies oom- 
bined. The treatment of hereditary syphilis is practically the 
same as the treatment of the acquired form. 

The Diagnom o} Sypkiiis. TTie question of whether or not a 
putieut has syphilis imposes a great responsibilityon the dnctor.for 
not only is the health or life of the individual dependent upon the 
correctneas uf his conclusions, but Uiat of many other innocent 
people as veW. Lydston relates a case of where a young married 
man contracted syphilis and infected his wife; later a syphilitic 
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child wus bom, from wb»ni it» gRUidniothcr and one aunt 
contractefi chancre of the mouth; the grandmother ultlmatdy 
iiifpcU'd the grandfather. It vraa not until five innocent people 
had been inoculated that the diagnosis was made, 

WTiUe it is easy to recognize the disease when the patient is 
under obser\'atian from the time it is acquired until the munife«- 
tation of unmiHtakable secoiiflary lesions, instances are frequently 
met with where a positive diagnosis is extremely difficult. This 
is due to the fact that the ayinptoms of the dlaeajfe are often 
spread over a long period of lime, anil the patient has either for- 
gotten important facta, or for obvious reasons his testimony is 
tmtrustworthy. The old gentleman will forget a little «ore he 
once had, and never attribute the ,'<ymptom8 of his wnfe and 
children to those dimly remembered and lightly-weighed wild 
oats he sowed when a boy. 

The moral character and gi^neral reputation of the individual 
should not be taken int« consideration, A surgeon is not justi- 
fied in prescribing specific treatment for a man merely because 
he has a suspicioiut sore, awing to the fact that he has led an 
immoral life, and, again, he should not hesitate to write mercury 
for a man who is apparently as \'irtuous as .loseph or as wise as 
Penelope, if the individual has the characteristic eruption, 
mucous patclies, and other lesions of the disease. Frequently 
valuable aid bi diagnosis may be secured by confrontation, or 
examination of the individual from whom the dispase was con- 
tracted, its value being due to the fact (hat a eliancroid can only 
produce a cliancroi<I. while chancre can only result from chancre. 
Another means is by inoculation — that is, to take a secretion 
from a suspicious sore and inoculate it upon another part of the 
«eme individual's body. If it be chancroid, lhen^> will be repro- 
duction of the sore; if it be a chancre, the result will be negative. 
Another method is by microscopic examination. Until recently 
this has lieen of little value, as there is nothing characteristic 
in the histologic structure of a strction of a clianci'e. The future 
poswbility of diagnosis by niiscroscopic examination ia most 
promising. Should it be absolutely established that the spiro- 
ehettt pallida is the unquestioned cause, and should the technique 
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of ite demonstration become eo simplified as to be practical to 
the clinician, we will have a certain test. 

In the diagnosis of cbancre it must be differentiated from 
chancroid, herpes, epithelioma, tuberculosis, inflamed sore-s, etc 
The subject cannot be fully conadcred here. The followingare 
the esne-ntial difTerenceit between a chancre and a chancroid: A 
chancre has a definite period of iucubatiou, a chancroid has not ; 
a chancre never develops under two or three weeks after exposure, 
a chancroid develops ill from four to six davs;aclmncre is usually 
solitary, a chancroid is usually multiple; a chancre is not aulo- 
inocukblc, a chancroid is auto-inoculaUIc— that is, will reproduce 
itaelf on the same indivirluaJ. A chancre has a chftractcrisUe 
induration, a smooth surface and scanty secretion ; a chancrmd 
has little induration, a gray, slougbuig surface, and fumiahes ■ 
copious secretion. A chancre tends to heal spontaneously and 
is rarely phagedenic; a chancroid does not tend to heal, but to 
extend by the involvement of adjacent tisnie. A chancre is 
attended by a bubo, composed of a number of nodes, which are 
hard, indolent, painless, and freely movable; a chancroid is not 
usually attended by bubo, but if the complication devi^ope, 
usually oidy one nude is involved, and it is painful, adherent, and 
tends to suppurate. A chancre is always followed by consti' 
tutional symptuinf^, whereas a chancroid is a local disease and 
never attended by systemic infection. 

The diagnosis of typical secondary manifestations of syphilis 
is usually easy. The development of general l}'mphatic enlarge- 
ment, moderate fever, and muscular and articular pains; the 
cutaneous and mucous eruptions unattended by itching or do- 
comfort; the sore throat, mucous patches, iritis, and alopecia 
form a group of phenomena, which, occurring from five to seven 
weeks after a suspicious sore, are absolutely diagnostic. Is 
certain cases, however, the picture is not plain, as the primai>- 
sore may have passed unnoticetl or the secondary symptoms 
masked by the premature admin istratjon of mercury. Lym- 
phatic nodes may hypertniphy ftx>m other causes than syphilb: 
fever may be due to grip or intercurrent disease; muscular and 
articular pain to rheumatism; skin eruptions mav be due to 



niMtsles, chicken-pox, or other acute cxautht'iiiata, and sores in 
the mouth may be ordinary stomatitis- A person with a forni 
of hysteria, known as q-philophobia, or dread of nyphilie, may 
pve ft history and present symptoms so closely analogous to Ihc 
real (liseaac as to puxzle the most experienced. 

Tertiar)' syphilis is diagnosed by the history of the patient, 
which, as state<l, is often vague and ntideadiiig, but more espe- 
cially by the presence of cutaneous scars, periosteal nodes on the 
tibia, and enlargement of the post-cervical lymphatics, which in 
cleanly people are rarely hypertrophied from other caii>M?j; than 
syphiiifi. Finally, it may be stated that in many cases the 
diagnosis of the disease must be based on the therapeutic test — 
that is, the result of the administration of mercury in the second- 
ary stage &nd of iodide of potash in the tertiary stage. 

Ths Prognosis of Syphilis. The prognosis of syphihs is good 
when proper trefltment is instituted early and contiiiut-il vigor- 
ously for a sufficient length of time. If taken in the early second- 
arj- stage, the disease can be positively and pemiaucntly cured. 
If neglected and allowed to progress to the tertiary stage, the 
disease can only be held in check. If as soon as the patient 
develops the first symptom upon which a positive diagnosis of 
syphilis can be based, he is put upon mercurial treatment, the 
evidences of the disease will all di.'^appear in two or three weeks' 
lime, and if the treatment is intelligently continued there will 
never be any further manifestation. A patient with syphilis is 
always a pleasant one to deal with, both profeasioiially and finan- 
cially, as he usually absolutely fnllowe directions and promptly 
pays his bills. If, however, the disease is neglected and syphilis 
nme its course and is followed by its results — namely, tertiary 
lesions, then the case is hopi-loss, as far as a pennancnt cure is 
concerned. The symptoms will yield to iodine preparations, 
but will recur at unexpected times and in unusual forms. Among 
some of the most important tertiary manifestations arc brain 
tumors, cerebral softening, aptjplexy, iasaiiity, locomotor ataxia, 
paralysis, embolism and thrombosis, cirrhosis and gummata of 
the liver, and nephritis. Stenosis of the various canals incident 
to contraction following gimima formation may be noted in the 
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esophagus, rccluni and larynx. Diaibliiig dcfomiity niay r»iuh 
froin bone lesions, lilindne^.i and deafness are not uncomnioD. 
Syphilis and Marriage. The frequency of gypbUis niakcs tlie 
question of when one of its victims may safely marry a comnioo 
and perploxiiig one to the phyaician. Hf must be the judge and 
jury and sometimes when his deeision is not aeceptetl will have 
the peri)lexii!s problem of whether or not lie will let his pledge 
of professional secrecy permit him to see a woman, he pcrhapi 
knows p(?raoiiaIIy, be led to the altar by a man whoni he believes 
will almost certainly infect her. Some self-righteous authorities 
go BO far as to say that no man who has e\'er liad aj-philis has a 
right lo marry, but this dictum is unsubstantiated by the fade, 
and if aeecpted would inflict many hardships and materially 
diminish our prospective population. The majority of ^yphilog- 
raphers agree that the most prudent and noiiservative praeti- 
tioner may advise a man to marry four yeary after he contracted 
the disease, provided he has been intelligently and persistently 
treated; and, provided further, that for the last two of the four 
years no symptoms of the disease have manifested themselves. 




LECTURE XXXVI. 

TREATMENT OP SYPHILIS — LOCAL, SPECIFIC AND CONSTITITTIONAI., 

The treatmEUt oi syphilis is divided for description into local 
b«atment, specific tppatment, and general treatment. It ftbould 
be rcnicnibcitd, ho^^■cVl•^, tliiit while they are considered separ- 
ately they are all frequently carried out on the same patient at 
the same time. 

LOCAL TREATMENT. 

This IK tlio treatment applied to local lesions, such as the 
diancre, the bubo, and the nmcoug patch to relieve pain, combat 
complications and to prc-vcnt deformity. Local treatment must 
always !» rsinforced by speeific and general treatment. 

The local treatment 0} a cfut/icre depends upon its variety, the 
^mpte superficial lexion requiring different management than 
lesions of the phftgi'<ifnic type. The first question that arises is 
whether or not it is advisable to excise the chancre. Some 
authorities claim that if the lesion is excised sufficiently early, 
tJie disease will be aborted, or if the symptoms do develop they 
will be comparatively mild. Other authorities claim that the 
diseajie is neither aborted nor diminished in 8e^■erity by this 
operation. The present generally accepted view is that the disease 
ifl never local, but is constitutional from the time of the inocula- 
tion, and, therefore, the excision can not be depended upon to 
abort the disease. There are many cases on reconi where the 
abrasion received during coitus wasimniodiately caut<?rize(I, and 
others where the chancre was excised the day it wa-i discovered. 
In Dooe of these cases has it been proven that syphilis was pre- 
VGnte<l. In certain instances it may be wise to excise the cbaii- 
cre, but it should be regarded as .-simply a palliative operation. 
When the aore occurs on a long prepu«f or other accessible luea- 
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tion, excision and suture may hjisten healing and s&ve consider- 
able auiioyance and pain. As a j^neral rule, the only trvalnicnt 
A simple chancre requires is protection and cleanliness. Tlie 
use of the black or yellow wash, both time-honored remedies, 
has a good pBycholngic effect. If youwiaht«aeethediffert'noein 
the behavior of a choiicn.' when trcated with " wholesome ne^ect" 
and "meddlesome ofliciousness," take two cases and leave one 
to nature and cauteriac the other with nitrate of silwr and after- 
warda apply some greasy salve. The untreated lesion will heal 
first. 

Ja phagedenic chancre, however, it is necessary to use heroic 
measures to destroy the infection and prt-vent sloughing. It 
should be thoroughly cauterized and afterwards treated with 
moist antificptic dressings, such as a bit of cotton wet with chloral 
solution. Every practitioner ^ould ."elect a cautery early in 
his professional life SJid continue to use it until he is familiar with 
its action. The two agents giving the best results are fuming 
nitric acid and the actual hot iron. The part should be disin- 
fected as if for a surgical nperation, anesthetized by a hypodennic 
injection of coc^tiiu?, and then burned with either a drop of nitric 
acid on the end of a glass rod or by a metal point heated lo a 
cherry-red color. 

The Paquelin thermo-cautery is the best, but m its absence * 
piece of wire, or a nail fastened in a cork as a handle and heated 
over a Bunsen burner or alcohol lamp will make an efficient 
substitute. 

Be sure to instruct your patient to pve the penis rest by a*-oid- 
ing sexual thoughts, as well as sexual action. Also tell him to 
handle it as little as possible. The more often he examines it 
to see how it is getting on the more be retards the final healing 
of the lesion. 

The heal treatmeTU 0} the si/pkililic bubo, or enlarged lymph 
nodes in the immediate neighborhood of the primary sore, requires 
the same nmsterly inactivity as indicated above. They are pain- 
less, do not suppurate, and will disappear spontaneously if they 
are let alone. If the mental condition of the patient is such that 
you have to do something to satisfy him, then considerable 



psychic impression may I>e made without physical harm by the 
local use of iodine. Do not ^vc the jiatient a prescription and 
let him make the application himself, but place him on a table and 
with a camel 'a-hiiir brush tarefully encircle each gland, using the 
tincture cautiously, as if too much of the drug would do harm. 
To the yoiug practitioner this would savor of charlatanism, but 
the older members of the profession have learned that they have 
frequently to use phicebocs in order to retain their patientii until 
the proper time conies for active treatment. It is an old saying 
that when a doctor itt called to see an anxious mother and a 
young baby, he has to treat the baby in order to relieve the mother. 
Frequently the only practical difference between the methods of a 
skillful and conscientious practitioner and an arrogant quack is 
tbat the former realizes what he is doing and the other does not. 

The local (reaimerit of si/philitic sore throat should be carried out 
by means of gargles, sprays, and topical applications. A satur- 
ted solution of chlorate of potash is as good as any other gargle ; 
a dilute solution of muriatic acid may be employed as a spray; 
a mixture of glya-rin and tincture of the chloride of iron as a 
topical apphcation. If there is much pain cocaine may be used. 

The local trealment of mucovs patches is a subject of importance, 
as the lesions are not only foul and loathsome to the patient, but a 
frequent medium of communicating the disease to others. The 
most efficient plan to follow is to wash the part affected, thor- 
oughly dry it witli absorbent cotton, and then apply to the lesion 
the pure acid nitrate of mercury. Occasionally this is not well 
borne, and sliould infhimmatiou develop the part should be 
painted with compound tincture of benzoin. This acts not only 
OS a (Stimulant and antiseptic, but makes an efficient protective 
dressing. 

The local tTealment of alopecia may usually be met by the use 
of one of the many proprietary hair tonics on the market. If 
the hair is falliiig out rapicily, however, and leaving patches of 
baldness, theji the patient's head should be shaved and his scalp 
waiUied with hot water and green soap night and morning. Fric- 
tion in the form of massage, and perhaps faradism, will prove 
beneficial. 
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Moet begiiiners feci cinbarni:<^d when called upmi to vrite 
their first presi^ription for a hair tonio. Xpjiriy all of them ooo- 
sist essentially of quiiiiuc, canlhariUes, glycerin, cajttor oil, and 
bay mm. 

Irilis ileinaiids the ungpnriiig local use of ntropia, which should 
usually be combined with (mcaiiie and boraclc acid apgdjpd in 
the fonii of eye drops. The great risk wlKn this complicaiioD 
develops is loss of sight from adhesion of the iria to the lens. 1/ 
this results with a contracted pupil the cose is hopeless, whcress 
if it follows with a dilated pupil, \i8ion can be restored by the 
use of proper lenses, 

Gwnmala and ulcerg, which form in the tertiary stage, do not 
yield readily to local treatment, but still sonw good can be 
accomplished by external applications. As a salve you may 
use a mixture of calomel and vaselin. If Ihts does no good try 
painting the part with a solution of bichloride of mercury and 
salicylic acid in collodion. If this fails, excise or thorough 
curette away the diseased tissue and treat with a moist anti- 
septic dressing. 

SnCinc TKF_WMENT. 



This consists in administering to the patient for their constitu- 
tional eiTects one of the many preparations of two drug^^ — namely, 
mercury and iodine. "ITieae drugs were first eniploj-ed empir- 
ically. They have long been used and ha\'e proveJi almost 
specific. The manner in which they pnxiuce their effect on tie 
system, however, is still a matter of controversy. 

Mercury is employed in the secondary stage of syphilis. It a 
believed that it Hcts as an antidote because it is an antiseptic 
Some, however, claim, that aft^r it has been taken for a long Ume 
it is found in the tissues u) a metallic form, and that it acts 
mcchanicfllly by opening up hmphatic channels. 

One of the most important questions witJi reference to mercuiy 
is when in a given case to begin its use. On this point almoet 
every syphilographcr agrees, but for reasons which can eoaly 
be appreciated, practitioners often act contrary to their teacbiDg- 



SPECmC TREATMENT. 

If the indivirlual patient probably has syphilis, and if the early 
administration of riMTCury will prevent the development of tell- 
tale symptoms, the sympathies of the doctor will oft<!n overcome 
his better judgment and tJie drug will be prematurely employed. 
No man can say positively that any patient has syphilis until the 
secondary symptoms dewlop.' If the meTxiury is given merely 
because the individual has a suspicious »ore and the enlargement 
of Deighboring Ijinphalic nodes, the correctuesis of the diagnons 
of sj-philii* will eventually iiie\-ilaMy be questioned. EitJier the 
mian had syphilis or he did not have it. The mercury lias marked 
the s^'mptoms so that the question is left in doubt; the danger 
IB that he is either treated unnecessarily for years for a disease, 
which he did not have, or else the Ixeatment is wilhdrawii too 
early, and the mistake is not discovered until the dextlopment 
of hopeless tertiary lesions. 

The proper plan, when a patient comes to you with a suspicious 
sore, is to give him some local In-atmenl and some inert internal 
meilirine and tell him to return at a stated period. If the 
secotidary symptoms do not develop he is not made to share 
your anxiety^ if the secondarj' symptoms do develop there is 
plenty of time to treat him constitutionally. Do not fe^r that 
he will leave you for another doctor because of your lack of frank- 
ness. Uc does not wish to lake au additional confidant. 

In prescribing mercury we have various preparations from 
which to choose — namely, calomel, blue mase, bichloride, bin- 
iodi<le, protiodide, the ointment, and the oleate. The drug may 
be adnmiistertd by the mouth, by inunction, by fumigation, or 
by hypodermic injection. TTie mouth is the most satisfactory 
avenue of introduction, and the proliodide the nio.'^t reliable 
preparation. The dose will have to be detennined for each 
patient Wrile for one hundred pills containing one-fourth grain 
each. For the first three days give one piU after each meal; at 
the end of the third day gi\-e two after breakfast, one after dinner, 
and one after supper; at the end of the sixth day give two after 



'At ihe prMMil liroc msny practiliooera raly upon the diKovcry of tha 
qntochctk pallida. 
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brpakfast, two after dinner, and one after i«iipper, and m inciMse 
the do«e one pill every Ihrce day« until the pa-nionitorj- apis 
of merciirialiRin are noted. As soon as the patient complainsof 
hia teclli feeling too long, his gunis getting sore, or his boweb 
cramping you know his maximum capacity has been reached. 
Divide the number of pills it has been found ueoessar>- to produw 
this effect in half and tell him to continue to take that number 
rt^ularly day in and day out for a year. In other words, if It 
takes eight pills to produce incipient sali^-ation, the man can not 
jafely lake for a continuouH lime mure tlum four. If it requim 
twelve pills to produce the above effect, the dose for that patient 
is six. There are individual differences of toleration in different 
individuals. The bichlori<Ie and the biniodide are usually com- 
bined with a bitter tonic, like the tincture of cinchona, but they 
often produce irritation of the stomach. Calomel and blue mass 
are also employed by the mouth, but even wlien combined with 
tHSmuth or opium, they are usually found to cause diarrhea. 

If the patient cannot tolerate mercury by the mouth, then it 
can be introduced by inunetion. This is n>ally the best way to 
employ mercury in the treatment of syphilis. It will be found 
impracticable, however, in private practice, owing to the trouble 
and annoyance it gives the patieJit. The best preparation for 
thin purpose is the 20 per cent oieate of mercurj-, although the 
ointment may be used if the patient is poor. A mass of the 
preparation the size of the tip of the Utile finger is rubbed in the 
skin where it is thin, as on the belly, inner side of the thigh, axtUa, 
etc. The treatment should bo carried out each night and a 
different place chosen each time until a circuit is made of the 
body in order to prevent uritation. Sonne syphilographcre 
recommend the drug to be smeared on a band, which is worn 
around the belly overnight; othere rub it on the soles of the feet 
and depend upon friction in walking to cause its absorption. 

Mercury may be arlminiatcred by fumigation, the method 
being especially valuable when the patient is suffering from an 
acute le»on of the eye or brain and it is desired to bring him 
npidly under the influence of the <lnig. The method ii as 
follows : 
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The patient is divested of all clothes and seated on a cane 
boltoin chair. A rubber sheet or coat is thrown around himand 
faKtf-nPcl doHply about the neck ao jm to ciivi'lop hiJii Ukt- a t(?nt, 
A bucket of boiling water is placed under the chair, eo that the 
heat and moisture arising from it may open the pores of his akin. 
It IS then removed and replaced by an alcohol lamp over which 
is suspended a piece of tin with twenty grainsof calomel upon it. 
Tbe calomiel is volatilized by the heat and rises and m deposited 
on the body. In twenty minuten the patient should be wrapped 
in a dry blanket and put to bed. Three such fumigations often 
cause salivation, and hence this treatment should not be employed 
unless ii is inipi-rative to get the patient quickly under the 
inSuence of mercury. 

Mercury may be given by hypodermic injections. Here the 
bichloride is usually employed. It may be given in one-six- 
teenth to one-eighth grain doses, repeated three times daily. 
The injection should be made deeply into the muscular tJssue 
under careful septic precautious, else an abscess may follow. It 
is alfo wise to use a fresh needle at regular intervals, because the 
mercury so acts on tlie steel that it becomes brittle and may 
break. 

Mercury is a drug greatly dreaded by the public on account 
of its abuse in the past, but if given timely, intelligently, and 
perMBienly it will no do harm, and in the etui completely cure the 
patient. Its use is sometimes attended by gastric disturbances 
or diarrhcA. In this case, the symptoms should be combat«d 
by the use of bismuth and of opium. Aphthous stomatitis may 
occur. If 80, the drug should be discontinued for awhile and 
antiseptic mouth washes used. The most unfortunate imtoward 
effect, and one to be carefully guarded against, is salivation. 
This may be due to an idiosyncrasy, or to the use of too large 
do««8. The first symptom complained of by the patient Ls that 
the teeth feel ioo Inng and the edges too sharp. The gums are 
tender, swollen, ulcerated, and bleed easily. Saliva constantly 
dribbles from the mouth and the fetor of the breath is horrible. 
Should these sj-mptoms develop stop the mercury, give an anti- 
septic mouth wash, and prescribe internally a powder consisting 
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of five grains each of chlorate of jMbUsli and pul^-cruccd sulphur 
to be repeated four timew a day. 

Iodine iii sotno of its numerous preparationa ts used in the ^e^ 
tiary stage of syphilis. It is not an antidote, but acta as an 
alterative. It does UtUo or no good wbilc Uic disease is actiw, 
but is the remedy for which there is no substitute in the later 
iitageji of the disease. As a general statement it may be said that 
mercury should be given during the secondary stage, iodine dur- 
ing the tertiary stage, and the mixed treatment, or a comtrination 
of both, in the period which intervenes between the two, when it 
is ahnost impossible to say whether the one has «toppcd or the 
other begun. 

The tertiary stage of syphilis is really not syphilis, but a con- 
dition resulting from syphilis. Iodine acta on the end products, 
or gumraata, pausing their disintt'gration and favoring their 
absorption and the restoration of tisanes to their iionnal condition. 

The preparations most frequently used are the iodide of potsdi, 
the iodide of soda, or the iodide of ammouifi. Iodide of potash 
18 the most reliable and popular form. Usually it is gi\*en in a 
eaturated solution of which one minim is equi\'alent to one grain. 
The drug should be commenced in small doeee and gradually 
increased to the point of tolerance. It must be remembered that 
a drop of the solution is only one-half a minim, and the common 
mistake should not be made of ti'lliiig thr patient to take so 
many drops, thinking thereby he gets so many grains. The drug 
should be givenafter meals nTll diluted with water. Enonnou« 
dosus are sometimes given, cases being on record where patients 
took as much as 900 grains a day. It is not probable, howev-cr, 
that ft dose lai^r than 180 grains a day can be satisfactorilT 
appropriated by the system. 

Like the unpleasant effects of mercury, those of iodine also 
require mejition. Sometimes when firet given, even in aniall 
doses, it will cause ptyalism and coryita. \^'hen long continuHl 
it frequently gives rise to "iodism." This consists in a feeling of 
depression, ncr^'ous irritability, ringing in the ears, and rheuma- 
matic pains in the bones and muscles, followed by an eniptwa 
of the skin attended by heat and itching. All these evil effects 
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rapidly tlisappcar with the wiliulmwal of llic drug and oceasion- 
ally may be prevented by the combination of areenic with it in 
the original instanctf. 
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While treating eyphilie locally and specifically, it is important 
to prevent the development of complication by imposing certain 
restrictions, anri to maintain the physical condition of the individ- 
ual at its highest point by regulation of the habits of lilo and the 
administration of suitable tonics. 

The uav of tobacco, either chewing or smoking, is bad, a^ it 
produces local irritation of the mouth and tends to the formation 
of mucous patclies. Many patients, however, caiuiot be induced 
to dbtcontinue a habit, which is fastened on them by long custom, 
and thon the best th.it can be dune is to send them to a dentiitt 
to see that the teeth are in thorough order and to direct the regu- 
lar use of aome antiseptic mouth wash. Alcohol i» aL^o bad, and 
stimulants should be interdicted, except in the case of a feeble 
individual, who from use is more or leas dependent on them. 
The food should be nutritious in character and abundant in quan- 
tity. An eminent authority once stated that the best remedy 
for syphilis was a French cook. Outdoor ejxrcise should be 
cncoumgt'd, as it gives vigor anil muscular tone, increases the 
appetite, and aida digestion. The clothing should be light and 
warm. Hannel being worn next to the skin to keep the pores open 
and make it active. Warm baths are useful to insure cleanlineas 
and to aid in the elimination of posions. When cireumstances 
permit, a Turkish bath should be prescribed once or twice a week, 
rentes should be administerwl as itniicated — iron for anemia, 
quinine for malaria, and a bilter stomachic for loss of appetite. 

The question of the ad\'ieability of a trip to the Hot Springs 
will always be asked by the patient, and the answer nmst be 
based on the eircumstances surrounding the special case. There 
is no specific property in the waters, the advantages derived being 
the removal of the patient from the responsibilities and worries 
of home and business, the change of climate and environment, 
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the advice of men who have had great expeiience in the treatment 
of the disease, and finally the fact that the patient will in his 
new surroundings carry out instructions that he would not do at 
home. Despite the advantages mentioned, there are certain 
objections, which sometimes outweigh them — ^namely, expense, 
loss of time, and publicity. 



LECTURE XXXVri. 

TCMORH— DEFINITION, OLD THEORIES OF NATURE AND OBIOIN, 
FltESENT VIKWS, CLINICAL AND HISTOUKIICAL CLASSIFICA- 
TION, ESSENTIAL AND PREDISPOSING CAUSES, DL\GN081S, 
PROUNOSIS AND THK.iTMF.NT. 



Tunuyra, or neoplfisiii^, are new growths pathologic in nature, 
performing no pliysiolo^c function and tending to pi^rsist inde- 
pendently of the stnicturea in which they are fotinrl. For a 
long lime absurd and crront-ouii ideas of ihoir nature and origin 
existed in the minds of the profension a» well an the laity. They 
were thought to be parasites preying on tJie system; they were 
belie\Td to be compoeed of material essentially different from 
that found elsewhere in the human body, and in some instances 
they were said to have a distinct circulation of their own. Hip- 
pocrates taught that the body was composed of blood, pldegm, 
black bile and yellow bile, and Galen believed that tumors resulted 
from the accumulatiou of one of these humors. Harvey, after 
the discovery of (lie circulation of the bioofi, thought that tumors 
were produced by the organiitatiou of a blood clot. Boerhaave 
ascribed tumors to the lymph and said cancers were due to a 
degenerated variety. Hunter was the first to recognize the 
similarity in structure between tumors and normal tissue and to 
maintain that they originated by a modiGcalion of fornmtive 
processes. Broussais, early in the nineteenth cenSury, claimed 
that all tumors, iueluding cancer, were forms of clironic itiflfim- 
ition consequent upon organic irritation. This view, owing to 
; simplicity aud compn*hi;nsivMieas, at ouct; became accepted, 
but its supremacy was short lived. Schleiden, with the aid of 
the microscope, discovered the cellidar structure of plant*. 
Schwaim demonstrated the analogy in animals. Muller eslab- 
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lished the fact that tumors were formed of cells, but belie%Td the 
cells wen; tierived from the blood. Virchow acceptrd the cellular 
structure of tumors, but denied that the cells came from the blood. 
He pn)ved that the cells could not arise de novo, but followed 
biologic laws and were alwaj"!* the result of the division of pre- 
existing cells. He believed in metaplania, and taught that a 
given cell under certain conditions might become an epithelial 
cell, and under other conditions a connective tissue cell. Cohn- 
heim denied the existence of metaplasia and establi-shed the law 
of the legitimate succesBion of cells. He clajsdfied tumore by 
referring each to the blaslodermic layer from which its cells had 
orlKin and advanced a novel and ingenious theory to explain their 
development. 

According to Cohnheim's theory, there must have been in the 
embryo during its development mom cells produced at some point 
than were necessary for the formation of that particular part- 
ITiese cells, not utilised in the growth of the embrj-o, were 
included by the surrouiuliiig tissues, arrested in their devciop- 
nieJit and remained in a dornmnt condition. If they are kter 
excited into activity they proliferate and fomi a tumor. TTiis 
theory has lM*n further elalwrnted by other in«'atigatora, notably 
Sonn. lo include not only groups of arrested embrj'nnal cells, 
but also groujis of new cells, the result of the proliferation of 
adult cells aft*T birth. 

Based on Cohnheim's tlieory, which is ahnust universally 
accepted, the term tumor is now used in a more restricted sense 
than formerly. At one time the wonl was einploji-d to dewignale 
all kinds of swellings. Now a sharp line of separation is drawn 
between tumors, inflammatory svxUings «nd retention q/sls. The 
term tumor is restricted now to new growths due to the pmlifera- 
tion of arrested cells, either of embryonal or post-natal ori^, 
occurring without assignable cause and pensisling unless surp- 
cally removed. The term influmnialory swelling is applied to an 
enlargement due to the proliferation of mature cells produced by 
the action of an irritant and tondijig to subside when the exaU 
iug cause is removed. The term retention cyst is applied to a 
swelling due to the retention in a preformed space of a ph>'siol- 
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logic aecretioD or excretion due to the obstruction of the normal 
outJet of the space. 

Bcfori! considering the classification of tumors it ia necessary 
to briefly describe the developing embryo and to review the 
elementary tissues. After the ovum has been fertilized by the 
spermatozoon it divides, first, into two cells, next into four, then 
into eight, and so on until a small mulberry mass is formed. 
The cells which compose it an? embryonal and utUike any cells 
found in the normal adult body. They soon arrange themselves 
in three layers — an outer, middle and inner, called the blastoder- 
mic layers and known respectively as the ectoderm, mesoderm, 
and entoderm. Later the cells that compose these layers a^ume 
differtnt characteristics in order t-o make the different tissues of 
the body. Not only are changes noted in the cells, but changes 
arc also observed in the three blastodermic layers, which infold 
and double on tlieniselvcs so as to make either singly or in com- 
bination the different structures and org."in8 of the body. 

An analysis of the structure of the body will show that it is 
DUlde up of five classes of cells, each h.^viiig associated with it a 
characteristic inlerccllulftr subslancti. These classes or groups 
of ceUn with the intercellular stnicture are called elementary 
tissues and are: 1. Epithelial. 2. Connective. 3. Muscular. 
4. Xervous. 5. Lymphatic. 

The connective, muscular and lymphatic tissues are derived 
from the mesoderm ; the epithelial are derivatives of the ectoderm 
or cntodomi, and the nervous arc derived from the ectoderm. 

CLASSIFICATION OF TUMORS. 



The two headings under which tumors are classified are clinical 
and histological. 

1. Clinical. Surgeons long ago divided all tumors into two 
great classes, benign atui malignanl. They observed that cf-rtain 
tumors grew slowly; that tJiey pushed aside siirroimding tissues, 
making of them a capsule ; that they were usually freely movable ; 
that they did not cause enlargement of adjacent lymph nodes 
or fonu metaslA^s in other parts of the body; that they never 
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deHtroyed life unless by mpchanical interference vith the fiinctioBj 
of gome orsaii, ftiul that wiicu toiiiplcfely rcniox'ed thpy did not 
recur. They called these Ix-nign tumors. They observed that 
another class of tumors grew rapidly, infiltrated sunvundin); 
tissues, were usually fixed and not movable, caused entailment 
of adjacent lymph nodes or formed metastases elscwbcre and 
tended to destroy life, and usually recurred, no matter bow 
radically removed. These they called maliguaot. 

2. Histohgiral Microscopic study showed that the 
poneiit cells, which sive character to a tumor, simulate or are ^ 
identical in stnicture with one of the elementary tissues of the 
body. In most cases tumors were found to be composed of] 
epithelial tissue, or connective tissue, or muscular tissues aloDe^l 
and hence could be classified uiiiler one of the five great divi^ooa.' 
In one or two instances, however, tumors were found to be 
composed of a mixture of two or more classes of tissue, and bence 
had to be classified under the head organoid. Further, a study 
of the histologic structure of tumors developed the fact that ifi 
the essential cell of the tumor simulated the ccU of an aduJl 
elementiiry tissue the clinical course of that tumor would be 
benign, while if the essential tumor cell simulated an embryonal 
elementary cell the course of that tiunor would be malignant 

ITie following is a histological elas^fication of tumors ba«Hl 
on Professor Pejjle's Notes ou Hiatolog)-: 

/. EpilheiuU Tissm Tumara: 

1. Papillomata. 

2. Adtrnoiiiata. 

3. Epithelial cystomata. 

4. Carciuoniftta. 

//. Connectii>e Tissiie Tvmon: 

1. MjTtomata.. 

2. Fibromata. 

3. Liponiata. 

4. Endotheliomata. 

5. Chondrouiata. 

6. Osteomata. 

7. Sarcomata. 



Lymphaiic Tiwue Tumors: 
1. Lymphoniata. 




Organoid Tumors: 

1. Dermoitl- 

2. Teratomata. 

3. Odoniomata. 

ETIOLOOT OP TDM0R8. 

Accppling llic theory of Cohnheini and the modiGcation of 
Senn the eteential caiiee which produces a tumor w the existence 
ill the body of donnaiit cmbrj'onic cell groups or donnniit groups 
of young cells of posl^natal origin. The exciting causes are con- 
ditions which awaken the energies of the latent eells ami iimu- 
gurate their proliferation. A combination of the two etiologic 
factors is necessary, for the cfU group would remain permanently 
in a latent comiition unless stimiilatetl, and again all intrinsic 
and extrinsic uritation without a ceil group upon which to act 
would be powerless to prodnce a tumor. 

In ooosidering the causation of tumor» it is not profjer to 
leave the subject with merely a statement deduced from Cohn- 
hcirn'e theory, but it is also new^ssary to stat* some facts observed 
by practical surgeons with reference to certain conditions which 
seem to predispose to their ilevelopment. 

1. Heredity. The mysterious influence of heredity, a force 
transmitted by a single cell to the entire organism by which 
physical attributes, intellectual powers, moral qualities, and 
pathological tendencies are transmitted from parent to offspring, 
markedly influences the occurrence of tumors. Twist the facts 
as you please, certain tumors occur in families. 

2. Ra£e. The bearing of race, although not imderstood, is 
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equaUy evident. The negro is prone to fibroid; the Hottentot 
to fatty tumors, while tbe Eskimo and Indian do not have cancer. 

3. Age. Sarcoma is easentially a disease of youth, while 
carcinoma Bekcla as its victims those past middle life. So coD- 
atant a factor is age in the development of malignant tumors thai 
it is need as a diagnostic factor in doubtful ca««. 

■4. Sex. Each sex is peculiarly prone to tumors of certain 
localities. Men are apparently more frequently the \ictim of 
the disejise in extragenital locations than women. 

5. Occupation. The refineil and cultivat*-*! are afflicted with 
tumors more frequently than the lower classes; the higher the 
civilization the more prevalent tJie disease. 

6. Climate. The inhabitants of the tropics and of the Arctic 
regions are the frequent victims of lipoma, while they are 
eJidowpd with comparatiw immimity to carcinoma. 

7. trritation. The friction of the suspenders frequentJy cause; 
a fatty tumor on the bark. A long prepuce in an uncleanly 
indi\'idual often causes the development of papillonkaia and the 
irritation of a pipe stem has frequently been the starting point 
of cancer of the lip. 

8. Traumatism. Injuries, such as a wound of soft structures 
or a fracture of bone, frequently appear to be tbe origjn of tumor 
formation, as when a keloid develops in a cicatrix or a bony 
tumor follows a fracture. 

9. In}hmmation. Infection.pflperially when followed bysup- 
puratiou, is apparently the frequent cauee of U» development 
of n tumor. Patients will often state that the growth was dis- 
covert'il at the site of the old abscess. 

10. Contagion. Wiether or not tumors are ever due to infec- 
tion with a microlx! or imrasite is an undecided question. It will 
be fully discussed in the lecture on carcinoma. 



GENEHAL PROPERTIES A.VD CTW^ILKCTEBISTICS OP TL'UORS. 

1, Shape. Theshajx- of a tumor is determined by the char- 
acter of surroujidiiig 8tructure.i. It grows in tJie direction of least 
resistance. It may be oval, round, nodulatetl, sessile, broad, fiat, 
lobulated, or pedunculated. 
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2. Swe. The size of a tumor varies with ihe stmclure. 
Fatty ttinioro grow very large; myomatji of the uterus have 
exceeded fifty pounds while cystic tumors have actually out- 
weighed their owners. 

3. Density. The density of n tumor depends upon the variety 
of growth ; an osteoma is hard as bone, while a true myxoma or 
mucous tumor is soft- Eoidothelioniata may tie quite com- 
pressible. Cysts fluctuate. 

4. ColtJT. Tlie color of a tumor depends upon the kind of 
tissue of which it is made. A fatty tumor is yellow, a myoma 
K retl, a fibroma is white ; certain tumors are made up of pig- 
mented cells which impart color to the mass; a melanosarcoma 
is blitck. The vascular supply when very abundant may impart 
a dark red or bluish color to a tumor. 

5. Growth. The growth of a timior depends upon the fcintl 
of tumor, the location and it* blood supply. Growth in some 
tumors is unaccountable and erratic. It may advance rapidly, 
ie imchanged for years, and then progress rapidly again. 
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'etamorphosis is a ti-rm used to designate a change of one kind 
of tumor into another. This class of change is undergone by 
normal tissues; for example, the felal skeleton is cartilage, which 
changes into bone. The type of tissue, however, does not change ; 
epithelium does not become cartilage nor does muscle change 
to ner\'e. The same is true of tumors. .\ chcmdroma may 
undergo ossification, a my.\oma may change io a fibroma, but a 
lipoTim does not become an adenoma or a myoma a neuroma. 

Malignard Melamorphosis. Benign epithelial tumors may 
become carcinomatous and benign connective tissue tumors may 
become sarcomatous by reverting to the embryonic type, a retro- 
grade metamorphosis, if we accept the theory of Cohnheim, or 
poanbly a specific infection of U-nign tumors by tlie parasites of 
carcinoma or sarcoma if we accept the parasitic theory. 

Degeneration is a term used to indicate destructive changes 
which occur in the tumor cells. They may undergo fatty degener- 
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ation, the cells beui^ filled n-itli oil droplcU; tbey may under^ 
cyHlic tlt^ncration, the cells bn>nkmg down and liquefjini?; 
they may undei:go colloid or mucoid degeneration, the cells being 
conviert«d into a colloid or mucoid substance. Finally thpy may 
undergo calcareous degeneration from a defKiHit of time salt*. 
Ukeral'ion is seen es{M-'cially in 8U|>erG(nal malignant growtlu 
that reach the surface. It ia a molecular necroaa, or gangrene, 
from restricted or obliterated blood supi^y, and exposure of 
unprotected cells to air and injury. Inflammation and suji^xira- 
tion are due to specific infection and are accidental oompHcatioiu 
in connection with tumors. 

THE COURSE OF TUMORS. 

The clinical course of tumors will depend on the nature of the 
tumor, the age of the individual, the location of the growth, and 
the external and internal influences to which it li subjected. U 
it is beniRii it tends to persist and only endangers life by its bulk ; 
if malignant it tends to destroy life hy invading and destroying 
surrounding tissues and by migration to other parte of the body. 

DIAGNOSIS. 

"nie diagnosis of a tumor is based on the clinical history of the 
patient, a careful phyacal examination, and finally by an explor- 
atory incision, the removal of a small piece of the tissue and ita 
examination witli the microscope. 



PROONOaift. 

This depends on the type of tumor. It is good in the benigo, 
but bad in the malignant variety. The prognosis also depends 
upon the anatomic location — that is, whether or not it is easily 
accessible — and upon the age, strength, and geneml healtli of the 
patient. 

TRKATMKNT. 

Medical. There is not a single case on record where a true 
tumor has been cured by either the external or internal use o( 
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drugs. The only purpose served by medicines in the treatment 
of tumors is to establish a diagnosis, relieve pain or build up 
the general health of the patient. 

2. Surgical. This consists in the radical extirpation of the 
growth, the character of the operation depending upon the 
location of the tumor and whether it is benign or mal^nant. 
The subject will not be enlarged upon as it belongs properly to 
practice of surgery. 



LECTURE XXX\Tn. 

"BENIOTf TUMORS — PAPH-LOMA, ADENOMA. CT9TOMA, MYXOMA, 
KIBHOMA. LII'OMA, ENDOTH»XIUMA, COOXDROMA, OeTTEOlU, 
MTOMA, NEUROMA, LYMPHOMA, DERMOID, TERATOMA, AXD 
ODONTOMA. 



Beniffn tumors do not tend to destroy life; they do not form 
metastases or cause etJai;gement of adjacent lymph nodes; they 
are usually encapsulatf-d and often mo\'able, and they do not 
infiltrate surrounding structures. 

1. BENIGN EPITHELIAL TUMORg. 

Those include the papilloma, adenoma, and epithelial rystoma. 
They are derivatives of tlie ectoderm and entoderm and simulate 
maturely developed or adult epithelial structures. 

1. Papillomala receive their name from the fact that they arc 
usually developed from a papilla of the skin or mucous membrane. 
Hie term is more broadly used, however, to include benign 
epithelial now growths which are not structurally like glands. 

(a) Sqwimous Cell PapUhmala occur on surfaces covered by 
squamous epithelium. WTien on the skin they are called warts 
and are composed of stratified 8<]uamoua epitlielium with aa 
outer homy layer; when on mucous membrane, a» in the bladder, 
they are soft, sponge-like and bountifully supplied with blood- 
They bleed profusely at times without apparent injury and unless 
very completely remold are apt to return. Papillomala of the 
mvicous membrane should not be regarded lightly as they may 
degenerate and become maUKnant. 

(6) Columnar CeU Papilhmata spring from surfaces covered 
with columnar epithelium, such as the lining of the stomach 
intestines and uterus. They are rarer than the squamous vari- 
ety. They are most frequently seen in the rectum and uterus 
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in the form of polypi. They give rise to bleeding and may under- 
go maJiguitnt d<!gpnenition and should be early and radically 
removed. 

2. A(kiwTnala, or pUindular tuiiiorn, are new growths which 
simulate normal glands. They consist of tubule.s or acini, or 
both, embedded in inteHobular connective tissue which furnishes 
limiting mcmbmties for the esi^outial tumor cells. Since the 
Dornml lining of tubules and acini is columnar, cuboidal, or pioly- 
faedrat celU, similar types, are naturally founil in adenomata. The 
two salient points to be borne in mind in examining this class of 
tumors arc that the cells are mature ccUs, not embryonal, aJid 
that they lie ew-nly upon their ba.«ement membrane and do not 
break through and fonn neats in the intcrtubular coimective 
tissue. Glamiular tumors may occur in any of the glanrb of the 
skin or roucoua membrane. Tbcy are also found in the breasts 
of young women and are here distinctly encapsulated. They are 
not of rapid growth, usually preaent ft nodular appearance and 
are inelastic to the touch. They are liable to undergo cancerous 
degeneration and, thei^'fore, should be removed. 

3. Bpilhelial Cyxtomata are tumors composed of a cyst wall 
and cyst contents, the cyst wall being formed of cpitheUal cells 
and the cyst contents being a fluid secreted by these cells. Cystic 
tumors are new growtli^ and tihould not be confused with reten- 
tion cj'ets, which con-sist of fluid in a prefonncd space. Cj-sto- 
mata are oval or spherical in shape, smooth in contour and impart 
a sense of fluctuation upon palpation. The capsule may be thick 
Or may be thin from pressure. When but one collection of fluid 
ejQSte the tumor is .said to be monolocular; when more than one 
exists it is said to be multilocular. Tlie contents of a cystoma 
vary with the origin of the epithelium making up the lining of the 
tunior. It may be clear like serum, glairy like mucus, or thick 
and ropy like colloid material. It abo t'aries in color from a clear 
white to yellow, green, or black. Cystic tumors occur in many 
^ndfl, such as the breast and thyroid ; also in the ovary and in 
fetal epithelial remnants 

(a) Cyttomabx of the Brvagt are generally associated with 
^nduL-tr overgrowth; they seldom attain targe sise, but may be 
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80 tense as to feel like a solid tumor. They are usually well 
encapsulaleii. TliL-y should always be removed when diagnot- 
ticated. 

(b) Cyslomata of the Thyroid coufilnts of a cyst wall and cysl 
contents developed in the thyroid gland. The cj-st wall is of 
new growth and the cystic contents a fluid of colloid cbarneter. 
Such tumors can usually be enucleatctl without excision of the 
lobe of the gland in which they occur. 

(e) Ovarian Cystomata are tumors of the ovary due to failurp 
of a niaturu Graafian follicle to niptun?. They seldom attain a 
siae larger than the fist and are almost in\'ariably monolocular. 
When oiUy one ovary is the seat of growth the organ itaelf should 
be removed ; if both are involved tlie cysts should be resectcdaad 
a portion of onp or both ovaries Ipf I. 

(d) Parovarian CyalomaUi arise from certain fetal remnants in 
the shajx! of small ducts lined with epithelium and located near 
the ov&Ty. As their lining is a columnar epithelium, the cyst 
wall is of this type. These tumors grow to such a large size that 
in dealing with them the o^'ary is usually lost sight of. Oaaes 
are on rsconl where they Irnve weighed over 100 pounds. They 
are sometimes monolocular, but u-sually multilocular. The fluid 
with which they are filled varies in character with different tumon 
and in different compartments of the same tumor. 

(e) Intraligamentous Cyslamala belong to the saoie class of 
tumors as the above. They develop between the folds of ll» 
broad Ugament, are usuallj' bilateral, and their removal is ofto) 
extremely dilficuit, 

(/) AtheromaioMX Cyslomata are cj'sta which, owing to the 
degeneration of the epithelial cells composing its walls are filled 
with a thick, oily materiiil. They occur beneath the tongue, in 
the orbital region, antl in the ovary. They must be dealt with 
by complete extirpation or by incision and the destruction of the 
cyat wall by packing or the use of escharolics. 

(g) Branchial Cysts are cyslomata. occuj'ring Ui the neck from 
imperfect closure of the branchial clefts. Their cure can only 
be effectetl by the removal or destruction of tlicir epithelial lining. 
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II. BENIGN CONNECTIVE TISSUE TUMORS. 

These include the myxoma, fibroma, lipoma, endothelioma, 
chondrumft and osteoma. They are (lerived from tlie mesoderm 
and simulate developed or ndult connective tissue. 

1. Myzomaia are tumors fonned of mucous tissue, such as is 
geen in the vitreous humor of the eye or Wharton's jelly of the 
lUnbiltcal cord. The essential tuirior cells are atsllate or apindle 
shaped with tapering filnments. Tliere are also oval and roimd 
connective tissue cells scatt^^red without apparent plan or pur- 
pose throughout the homogeneous matrix. True myxomata are 
not common. They occur wherever loose fibro-elaatic tissue ia 
abundant; in the sub-epithelial nasal mucosa, in the labia majora 
of the female, in the intraniuscular spaces especially of tlu? thi;^), 
and in the inguinal canal springing from the periosteum of the 
ileum or fascia of the rectus. They present a smooth, rounded 
surface free from nodules with a semi-clastic structure like that 
of a fatty tumor. They do not always possess a weU-<iefined cap- 
sule. They are often very vascular. A differential diagnosis 
between a myxoma and lipoma is usually impossible before 
operation. The treatment consists in complete removal, as 
sarcomatous degeneration often takes place. 

2. Fibromata are tumors made up of fibrous tissue. Tliey 
consist of bmulles of fibrous tissue compairtly placed, always 
wavy in outline, with a tendency to form whorls. The cells are 
usually scanty in number and irregularly distributed among tlie 
bundles. The fibers arc analogous to those found in fibro-elaetic 
tissue, but are always more compactly arranged than in any nor- 
mal structure. Fibromata arc most frequently found springing 
from Uie connective tissue elements of the skin, cstx'ciaUy of the 
Deck, chest and upper extremities. Followuig tlie direction of 
least resistance, they often become pedunculated ; the epidermal 
covering is quite smooth and not homy, thus distingui-shing them 
from the ordinary wart. FibromafA are also often found in the 
ut«rus, in the prostatc,and si>r'uiging from the periosteum of bone. 

(o) MvUiple Subcutaneous Fibroma is the name given a spcdal 
kind of tumor connected with the sheaths of terminal nervee. 
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ThouBunds of tbeae tumors varying in «ze from a millet eetd to 
a hickory nut an- Minivtinic-i; seen in one patienl. 

(fr) Keloid is the name given to a fibroat growth which occur 
in scars on the akin of certain iudividuals. Tbe growth usuaDy 
returns if removed, not due to malignancy, but to tbc peculiar 
tendency of the individual which CAtuied the growth in the origi- 
nal infitance. 

3. Lipomata arc tuinors formed of fat, the masses of edk 
being divided into lobes and lobules by oontieetivc tissue. Fatty 
tuinora oi^cur in the »ubcutan(?ou8 eormective tissue of the shoal- 
ders, neck, back and arms and arc oocasionalty found uttarbcd 
to the fascia niiiaclen. 

(a) Circumscribed Lipomata arc round, semi>elastic, smooth, 
movable tumors having a dJittinct capsule. They are somctimee 
very large, weighing thirty or forty pounds. They arc often mul- 
tiple. Some cases are reported where they have developed be- 
hind tJie peritoneum in the region of the kidncj- and have bceai 
miiitaken for sarcoma of that organ. 

(6) Diffuse Lipomata are fatty tumors with a broad base with 
no distinct capsule. They send irregular projections into the 
surrounding connective tiHsue which render their tx^noval a- 
tremcly difficult. They are often seen in the neck, wmetime 
in th(> shape of a collar. 

Fatty tumors are not difHcuit to diagnosticate, although tbcj 
may be confused with large, tense sebaceous cysts. They gro* 
slowly, arc painless, seldom become inflamed, and never underBD 
malignant degeneration. Circumscribed lipomata are readily 
enucleated from their capsule and may usually be removed unda 
cocaine and anesthesia. The diffuse form, however, often requires 
tedious and difficult dissection. 

4. Endoifulianuiia. or benign endothelial tumors, simutste 
normal blood vessels, lymph vessels, or lymphatic spaces and are 
called, respectively, hemiangiomala, l™phangiomata , and endo- 
thelial cystomata, Tlie structural elements are the endclhclial 
cells and ita associated white and yellow fibers. Microscopicaly. 
these new growths consist of tlun walled vessels and spseee of 
fibrous connective tissue lined with flattened plates. The cavitiM 
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are filled with blood or lynipli and connected with blood or Ijinph 
vewels. Thp terra cavernous is applied to both blood juid lymph 
vessels when they form thin walk-d spaces, sueli &s are scon in 
normal cavernous or erectile tissue. 

(a) Hemiangiomata occur most frequently in the counective 
tissue of the skin and mucous membrane. They are commonly 
known as nevi, or "mother's marks." They vary in color 
from a bright scarlet to a port wine and in area from a pin point 
to a large patch. They may be noticed at birth or develop dur- 
ing growth. 

(6) Lymphanffiomata are structurally identical with hemian- 
giomata, except that they contain lymph and commimicate with 
lymph vessels. They occur in the tongue, giving rise to the 
condition called macroglossia, in which the organ becomes so 
much enlarged as to protrude from the mouth. They also occur 
on the mucosa of the palatine arch and on the uvula. 

(c) Endoiitelial Cyslomata, or mesodermic cystomata are large 
lymph spaces filled with fluid. They occur most frequently 
in the ticck, where they rewiw the name of hydrocele of the neck. 
They are also seen in the perineum and axilla. 

The treatment of endothelioma ta vai-ies with the siae and loea- 
tion of the growths. They may be dissected out, destroyed by 
electrolysis or the actual cautery, or strangulat^'d by a pin and 
ligature. Large cystomata may be remowd by dissection, by 
opening and packing, or by the injection of some irritant to 
destroy their lining. 

5. CkondromaUt are tumors composed of earlilage. The hya- 
line type is far the most comtnon, hut tumors of fibrous cartilage 
have occasionally been noted. Chondromata usually spring 
from cartilage or bone, but they may have origin in connective 
tissue trabeculie of such organs as the parotid gland, t^^^sticle, or 
kidney where no cartilage normally exlsta. Chondromata occur 
ID young people in whose cartilaginous tissue active changes are 
going on in the process of bone development. They are founrl 
on the epiphyses of long bones, especially the phalanges of the 
hands and feet, and on the bony septum of the nose. They are 
liard, unyielding tumors encapsulated with fibrous tissue which 
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makes a perichondrium for them. They are usually nodular, 
lobulfttcd, and are generally multiple, Tlicy readily unilergo 
niyxoiiialous degc^ntratiou ; they may develop into a sarcoma or 
become ossified into bone. Chondromata, especially when thr}' 
arise in the parotid or testicle, should be removed. When thpv 
spring from the epiphyses of long bones they should bp attacked 
with caution, especially if thu patiejit be young, as the uijuiy 
done in their excision may destroy the norinaj centers of osmfi- 
cation and arrest growth. 

6. Osteomata are bony tumors. They oon^l of connective 
tissue cells embedded in a calcified matrix and show the typical 
histological structure of true bone. Osteomata arc fonoed either 
of compact boiieor sponRV bone, the diffen-noe b<^ing in the 
arrangement of the structural elements. Th« compact type is 
found springing from cranial bones and the shafts of Icmg bones; 
the spongy type usually arises from the epiphya-j! of the long 
bones. Ost^^omata are hani, dense, inunovable tumors which 
grow slowly, give little pain and ac\'cr affi^ct the general health. 
Their tn^atmejit should be governed by their location and the 
amomit of mechanical trouble they cause. Their removal it 
often difficult and eliould nut be imdertaken lightly. 

lU. MUSCCLAR TIS8US TUUORS. 

1. Myomala, or benign muscular tissue tumors include the 
leiomyomata, tir nonstriated muscular tissue tumors, and rhabdo- 
myomatJi, or striated muscular tissue tumors. The first is com- 
mon; the second is rare. Several tumors of the heart musck 
have been reported, but they are not distinctive enough to moic 
a third gniup. 

(a) Leiomyomata are tumors whose essential cells are notf 
striated muscle. They are never pure, but occur mixed wHh 
fibrous tissue. The tumor cells is a mononuclear spindle cell 
with tapering cndi^. Instead of being arranged in sheets or plates 
the spindles radiate in e^Try direction without plan. The amouat 
of fibrous tissue is variable, often forming a larger proportioD 
of the tumor than the muscle. Leiomyomata are oval or gjob- 
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ular and vary in consistency according to the vnscniarity and 
the proportion of fibrous tissue they conUiin. TTiey are found 
in tJic uterus and it« ligament*!, in the labia majora, in the gastro- 
intestinal and genito-uruiary tract. When they occur in the 
uterus tJicy may attain an enormous size. The growth of these 
tumors is slow and the syuiptoiuH they produce principally ine- 
chauical. The treatment consists of their i'emo\'al; if in the 
uterus by a mj-omectomy or hysterectomy; if in the pnistatc by 
a prostatectomy ; if in the bowel by an entcrectomy. ■ 

(fc) Rhabdomyomata are striated muscle tumors and are very 
rare. They are congenital and are found m such locations as 
the kidney, acrotuni, testicle, ovary, parotid gland, and where 
normally there is no striated muscle. They rarely, if ever, occur 
in a voluntary muscle. The cells arc imperfect spindles and 
always atypicsil. Short striped spindles are common, the nuclei 
are large and are placed in a central dilation of the cylinder or 
may lie upon the outer side of the cell. These tumors readily 
undergo transfoniiation into sarcomata, and hence should be 
remo%-cd as soon as diagnosticated. 



IV. BENIGN NERVOUS TISSUE TUMORS, 



1. Neuromata, or tumors of the nervous system, except those 
composcdof neuroglia, may be divided into three classes: Neum- 
nomata, or tumors comjjosed of new nerve cell bodies, or whole 
neurons; neuraxomata, or tumors composed of new nerve fibers 
or neuraxes; and neuraxo-fibromata, or tumors in which the 
fibrous tissue of the nerve trunk constitutes the new growth. 

(a) Neunmomata, or tumors composed of nerve ecUs, are very 
rare and are practically found only in the sympathetic nervous 
system. They vary in siBC from a millet seed to a sinail apple, 

(&) Neurajomaia, or tumors composed of ner\*e fibers, occur 
in the circoid and plexiform neuromata. They aj-e found on the 
head, trunk, and extremities and may be large enough to distort 
the part. 

(c) NeuTaxo-fihnmaia, or tiunors caused by an inoreue of 
the connective tissue of the nerve trunk, occur as a globulftr or 



344 



PBIKCIPLES OP 8UBGEBT. 



fiisiromi cntftrgemcnt in the tnmk of a nerve or at the rnd of a 
divided nerve. Id the last case it is spoken of as an amputatkiD 
neuroma. They are composed ahnost entirely of Gbrous tissue 
and are frequently very painful. If tbey ^ve rise to symptoms 
which justify it they i^hould be rt-moved. The operation V« > 
amj^e one wlten the growth is at the end of a divided nerve. If 
it occur in the trunk of a nerve care should be taken to renxp>'c it 
without destroying its continuity, or if this be found itnpo^bte, 
the nerve should be resected and then caivfuUy suturtd. 

V. BENIGN LTMPHATIC TISSUE TCNOKS. 

1. Lym-pkomata are tumors composed of lymphatic tissue. 
The majority of writen) deny the existence of benign lymphatic 
tJssue tumnni, and chiim that all Ruch enlaif^ements, when benign, 
arc inflaniinalor>'. KrdargL-mciits of the Ij-mph nodes that csii- 
not be attributed to infection^i, or cannot be shown to have rela- 
tion to gc-ucral syi;t4.'mic di»>iu%-. must, however, bo cfauBCd as 
tumors. Microscopically, a l^-mplioma cannot be distisguifdied 
from an enlarged node due to uifeclioa. Lymphortuita always 
have origin in a Ij-mph node and are never found where l>Taphfllic 
tissue docs not «.xist normally. They arc most fruquently seen 
in the neck, axilla, groin, etc. Whene%'er discovered they £hould 
be removed for fear of malignant degenemtion. 



VL BKNION, COMPLEX OR OBOANOID TCMOB8. 

The tumors heretofore conadcred simulate the simpie or ele- 
mentary tissues and were each deri%'ed from one of tlie priniaxf 
layers, and were therefore called simple or elementary or histoid 
tumors. The class now to be conndered simulate complex 
structures or organs and are n\ade up of two or more elementary 
tissues put together without plan. They are derived from tw> 
or three of the primary layers and are, therefore, called complex 
or organoid tumors. 

1. Dermoid tumors are tumors composed of skin and are de- 
rived from the ectoderm aiid mesoderm — the ectoderm fumishps 
tlic epithelium and the mesoderm the underlying corium. Dcr- 
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luoid tunwre arc usually cystic and contain products of glandular 
secretion, degenerated ceJls resembling sebaceous nmtter and 
hair. Embryonic inclusions fniiii which dermoids develop arc 
usually due to faulty closure of fetal clefts. They occur upon the 
face and neck and various parts of the body. Near the tip of 
the coccyx is a fi-cquent site. They are also found in the ovary 
and in the scrotum. 

2. Odonlomata. or tooth tumors, are derived from develop- 
ing teeth. They arc composed of enamel, dentine and ceiuentum. 
Tlicy are dea'^c in structure, irregular in shape, and rarely exceed 
a noniial tooth iii size. Tlicy may project through the gums 
along with the teeth, op they may remain embedded in the sub- 
stance of the alveolus, 

3. TeraiomaUi are circumscribed new growths, consisting of 
two or more elementary tissues put together witJjout plan. They 
may consist of bone, cartilage, fat, fibrous tissue, striated and 
un.striated muscle cells, nerve cells and fibers, bits of skin, teeth, 
and groups of gland cells in purposeless confusion. They are 
found in the nose and tluxiat, jaw, in the cervix and vagina, and 
in the neck and abdomen. 



LECTURE XXXIX. 

UALIGXAKT TUMORS—THE CELLULAK VERSPB THE tNTKCTtOUS 
THEORY OF MALIONANT GROWTHS — CARaTfOMA — PATH 
OLOGY, VARIETIES, SYMPTOMS, DUGN08IS, PBOGNOSB. 



MaligHAnt. tumors art pnthologie new growths contiioaed ol 
embryonal cpUs which tend to destroy life. There an? ivro theo- 
ries as to their origin. First, the Cellular, or Colinlieiui's Tbeoo-; 
second, the. Infectioiiii or Parasitic Theory. Each counts among 
its advocates soniu of the foremost thinkers nud workers of mod- 
em times. The ftdlowers of Cohnheim cling to the theory of an 
arrested group of embryonal cells awakened into acti\'ity fay ao 
fixciting cause, the cells retaining embryonal characteristics and 
developing destructive tennlcucies. TLl- followere of the pan- 
sitic theory claim that tnalignant growths are due to specific pa^ 
asites which ittciti.- certain tissue ei^'lh) to an inonlinatc leproduc- 
tion, probably jus a defensive measure. They wish to take them 
out of the tumor class and put them among the inflammatory 
swellings, as has been done with syphilis, tuberculosis and leprosy. 

The eliampions of the cellular theory state that, despite the 
fact that earnest workers in all paits of the world have iovcsti- 
gated the subject, no one has yet succeeded in isolating ao organ- 
ism that can be propagated and will produce a malignant growth 
when injected In man; further, that while numerous cases oi 
accidental inoculation with tuberculoRis, syphilis and other recog- 
nized microbic diseases are on record, there arc no authentic 
cases where Burgeons have been inoculated with canoer, although 
from the natui-c of their work they are constantly exposed to 
infection. They claim that a pathologic study of cancer argues 
against its being a parasitic disease. When, for instance, cancer 
originates in the breast and becomes transported by metastasis 
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to the liver, the Bccond growth will have the same histoloKioiI 
structure as the first — namely, will be composed of breast celli* — 
while ill ttu iiiflftmmatory disease of the breast, if mctastaws 
occurs, the new cells found in the hver will not be breast cells, 
but those characteristic of ordinary hepatitis. Nicholas Senn 
in a public clinic in order to prove hia conviction that cancer wag 
not infectious, made an incision in the middle of hia forearm and 
implanted a section of carcinomatous tissue reoenfcly removed 
from a patient with unquestioned malignant disease, In the 
course of a week a nodule the size of a pea made its appearance, 
which remained stationary for ten days and then disiippt-ared. 

On the other hand, the advocates of the infectious theory of 
cancer present strong arguments to substantiate Ihi'ir position. 
TTiey admit that the exact nature of the organism has not been 
demonstrflt«d, but believe it to be a parasite whose peculiarities 
and habits of life are not yet imderat<K)d. Sarcoma in the rat 
and curciuoma in the mouse have been transinitt«^rd by implant- 
ing pieces of the ttunor in healthy animals. Gaylord and Clowes, 
of New York, have proved that rats and mice placed in cages 
previously occupied by animals infected mth sarcoma and ear- 
cinoinu will contract the disease. Pick, of Germany, reports an 
epidemic of cancer in brook trout confined in certain tanks. 
Wild fish placed in these tanks developed the di^atse. Smith, 
of Montreal, ret>orta one bouse in which ax people developed 
cancer, and he also publishes numerous instances where people 
with cancer-free histories haw apparently contracted cancer by 
intimate contact with infected indi%'iduflls. The controversy is 
still going bravely on and it would be unwise to hazard an opin- 
ion as to tJie ultimate outcome. Possibly an entirely new theory 
may be evolved. 

Ilie present tendency is to accept the view of the infectious 
origin of malignant growths, the organisms being supposed to 
bo protozoa, ratlier than bacteria. This explanation is certainly 
more plausible tlian that of a group of cells gone mad. If the 
cellular theory Is accepted, the essential tumor cell of a malig- 
nant growth is endowed with many strange profierties and char- 
acteristics. It never reaches maturity, but expends all its ener- 
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^cs in icproductng new ceUs idcotical with iisi-lf. These oelb 
have the power to iufiltrate fmrrounding tisRUCR and (lestroy 
tJicm, and to migrate by way of the blood and tlic lymph stream 
t« distant parfi! of the body, and to eeitjibli^h new colonies of cells 
wilh li!t« propt^rties. They are the "les*r bit>od without the 
law," intent upon de^itniction. They kill finally by heinorTfaaf:^ 
from corroding blood vessels, or by the slower process of filling 
the systetu with poisotui, the products of cell destruction. If we 
adopt the cellular theory we must accept three classes of cells *? 
possibly existing in every human being: (1) Normal celln— 
good, law-abiding citizens; (2) benign tumor cells — petty crim- 
inals; (3) malignant tumor cells — munlerers. If the cellular 
theory is correct, the future holds nothing in store for the human 
race as far as the mortality from nialignunt tumors is concerned 
except in earlier diagnosis and in earlier and more mutilating 
operations. 

If the infectious or parasitic theory is accepted the mnlignancf 1 
of the growths in question would meet with ready explanation j 
and would find a multitude of analogues in other infectious di^-J 
eases. Park states that metastasis is regarded as the principal'^ 
evidence of infectiousness m all microbic diseases from the 
acute of the septic and pyemic type to the slower manifestations 
of tuberculosis. The similar manifestations in ma^iunnt tumors 
is like evidence of their infectiousness. If it means anjlhinf; 
in one case it has exactly the ^nme mi>aiiing iu the other. As a 
surgeon watches a case of melanotic sarcoma of the leg and wes 
the gradual transinissiou of the disease up the Uuib, and beoocncf 
still aware of the involvement of the liver, then of the lun^ aad 
then of the various other parts of the boily, how can he help but 
say that this is a disease which travels along the same (Kiths and 
after the same fashion as doi>s tubiTCulosis? Or when he sees 
cancer en cuinuae following an operation for carcinoma of Uk 
breast, how can he avoid the conviction that he has here to drti 
with a slowly creeping infection which is gradually extending 
and traveling, as only an infection can? If the pamatic theory 
ia correct, a time will come when the habits and modes of tiane- 
mission of the organism will be known. The diagnostician will 
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then have exact riietliods of demoiislration and the thcnipcutisl 
will be able to combat the disease logically, and, therefore, suc- 
cessfully. 

The two great classes of nialigimnt tumors arc careinomn and 
sarcoma, and while poswsnng many imints in eoranion, they 
have more that are in distinct contrast. The growths are not 
encapsulated; they infiltrate Hurroiuuting tissues and become 
fixed ; they gi-ow rapidly and tend to recur when removed. Car* 
cinonui is a dis^ejise of middle anr! later life ; sarcoma is a disease 
of the young. Carcinoma is comjwsed of embryonal epithelial 
cells and is disseminated through the lymphatics ; narcoma is com- 
poaetl of embryonal connectiw tissue cells ami is disseminated 
by means of the blood vessels. The stR)nia of caroirionia is com- 
posed of fibrous connecti^-e tissue which is ofttm very abundant- 
The stroma of sarcoma varies with the type, is usually scanty and 
is often demonstrated wit^l liilTietilly. The blood vessels in car- 
cinoma possess well-defined walls, while in sarcoma they are ill 
ddinvd spaces, with tumor cells bordering the blood stream. 
Carcinoma is supplied witli lymphatics ; sarcoma does not possess 
them. 

CARCINOMA. 



Carcinoma or cancer is a pathologic new growth composed of 
embryonal epilheUol cells, which lends to persiEl and to destroy 
its host by infiltrating surrounding tissues and organs, by estab- 
li»irmg metaslasii! ~ui adjacent lyn^ph nudes and in distant organs, 
and by setting free toxic .■substances which produce a train of 
symptoms known as the cancer cachexia. The word caroluonia 
means a crab, anil the Geniian name for it is krebs, also meaning 
a crab. The name was given to cancer from the way tbc growth 
fixed itself into tiasue by tentacle-like projections. 

Pathology of Cancer. Cancer starts in epithelium. The essen- 
tial cell of cancer is an immature epithelial cell. The nean'r it 
approaclies tlie adult tyite, tJie less malignant will be its course. 
Cancer cells are atypical. Individually, the nuclei show uner|ual 
amounts of chromatin; collectively they exhibit a tendency to 
break through Ijasenient membranes and to burst normal bounds, 
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and phyMologically ihcir furictiou is abnormal, for a group of 
embryonal cells in ranrpr of the li\-pr do not secrete normal Irilc, 

Tiie Stroma oj Carcinoma. All epithelium rests upon, or b 
a^tsociated with, fibrous connectiTO tissue, and this form of tissue 
16 found as a nuu-e-ssential part of cancer, ju^t as the capisute and 
trabecule are the nnn-esseJitial parts of a normal gland. It is 
called Ihc stroma of the growth, and it is very variable in amount 
Wht'u the stroma grpatly preponderates, the tumor is a bard, fib- 
rous uia^, and is called scirrhous cancer. Vthen there is little 
or no stroma, the mass is soft like brain tissue, and hence is 
termed enccplwloid cancer. The stroma of carcinoma often 
divides the tissue into compartments each filled with cells whicb 
lie in immediate contact one with the other, giving the fancied 
resemblance to eggs in a nest. 

The Blood Svpply of Carcinoma is usually abundant. Tlie 
veeeela ramify in the connective tissue stroma and send twigs to 
the neets of cancer cells. The vessel walls are well defint-d and 
are in marked contrast to the imperfect channels seen in tax- 
coma. L)-mph cIcfLx and lymph \-eBsel8 are also plentiful in the 
stroma and furnish the growth with a means of dissemination. 

The Course of Carcinoma. Carcinoma begins as a small pro- 
Ufcratuig area in epithelium, which slowly or rapidly etUarges and 
uivades surrounding tl^vtues and organs. It follows the lymph 
channels and is checked for a time in neighboring Ijinph nodes. 
When theap barriers are overcome, it localises in other nodes OOD- 
ntjctcd with the sami? lymph channels. When by ulceration into 
a blood vessel, malignant cells gain access to the circulation, the 
new growth); become widely diisseminatcd. The secondary or 
metastatic growths are always composed of the same kind of 
oella which make up the parent tumor. If the original tumor be 
a squamous celled carcinoma of the nipple, the axillary- nodes iril 
show nests of squamous cells, and if it next lodges in the liver 
Uie new focus will also show squamous cell gn>ups. 

CanctT may midergo both fatty and mucoid degencratioo. 
It is also prone to ulcerate, especially when on a free surface. 
When cancer has existed for a long lime the paticait shows a char- 
acteristic group of symptoms spoken of as the cancer cachezis. 



There \» emaciation, muscular Vivakav^, loss of appetite, and a 
peculiar yellow or sallow color to the skin. This is due to an 
intoxication with the products of coll destruction. Cancer finally 
kills by exhaustion or heiiiorrha^e. 

lAtcation 0/ Caticer. Cancer may be found wherever epithe- 
lium occurs — the skin, mucous membrane, glands, congtrnital 
epitlieliat remnants, benign epithelial tumors and in the choi'ionic 
viQi. 

Varieties of Cancer. (1) Sgvamotis Celled Carcinoma 0(^cuT9 
as a primary growth on surfaces covered with squamous epithe- 
lium, such as the slcin and mucous membrane. The cells are 
mainly young cells. They show here and there atypical mitotjc 
figures and there are many more rows than in the nonnal struc- 
ture. In benign squamous cflleil papilloma the row of c>?ll8 next 
to the basement membrane is columnar as in a normal structure. 
In carcinoma, the basal cells are spherical or polyhedral and at 
some points the (m?11s burst through the basement membrane, 
forming tongues of new cells projecting into the stroma. There 
may also appear here and there in the connective tissue isolated 
groups of epithelial cells. The older whorls of cancer cells which 
take stain poorly from liaving become more or leta horny ^culos 
are calletl pearly bodies. 
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(a) Skin Cancer, aa epithelioma of the face, is the most fre- 
quent variety of squamous celled carcinoma. It fomia an ugly, 
indolent, cru-ity ulcer on the nose, eyelid, temporal or other region. 
It i» usually of alow growth and comparati%'ely painless. It is 
slow to form metastases and is the variety most amenable to 
treatment. 

(6) Orificial Cancer is a name given to cancers occurring at 
orifices, such as the lips and anus, points at which mucous mem- 
bnme fades into skin, or at the cardiac orifice of the stomach 
where the esophageal scales are replaced by the simple colunmar 
epithelium of the gastric mucosa. Owing to rich supply of lym- 
phatics they tend to rapid extension. 
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(2) Columnar Ceiied Carcinoma occurs in localities what 
coluimmr epithelium is foiuul— the nasal and other sir passages, 
tlie gastro-intestinal tract, the gaU bladder, uteruH andducfsof 
glaudi;. Coluiiuiar celled carcbioma occurs oftcnest as a viJloufi 
growth— that ]s, the cells arc arranged on tJie outside of the 
stroma like the leaves on the stalk of a fern. It may also simu- 
late the ducts of glands and is then quite difficult to distinguish 
from gland celled careinoma. 

(3) Gland Celled Camiuma has its origin in the secreting crfk 
of glands, and lience is very widely distributed. It ia found 
in the breast, uterus, liver, parotid, pancreas, thyroid, in Ihc 
gustnc and intestinal glands, etc. Gland celled carcinoma 
simulates a gland. The essential cells are em br>'onal gland ecDe 
and the stnicture is essentially acinous. Since there is uo char- 
acteristic shape to gUuiU cells and the sliape of the cancer ocUs 
is oftenest spherical, the name spheroidal celled carcinoam is 
often applied to Hub typo. In a stroma of varying amount ait 
seen the new formefl gland acini, usually lined with more than one 
row of a'lls and often blocked with a plug of cells which fill ihi- 
whole lumen, and here, and there break through the basemenl 
membrane into the outlying stroma. 

Sytnptoms of Cancer. These varj* with the location of the 
diaoaso and the length of time is has existed. In cmperficiil 
cancer, swelling is, as a rule, the first symptom ; in concealed can- 
cer, perverted function, such as hemorrhage in uterine, or dyspep- 
aa in gastro-intestinal cancer. Pain, unfortunately, is ft bte 
symptom. If cancer were inaugurated with bitter, agoniiiug 
pain, there would be more prompt diagnoasand more eflkieBl 
treatment. Lymphatic involvement is comparatively early, 
but often not snfHcient to make it palpable until the diseaaf* ia 
far advanced. 

The Diagnosis oj Cancer is baaed on tlic history* of tbe cft« aal 
the character of the growth. A hard, fixed, nodular tumof 
occurring in an epithelial structure in an individual pa«t forty 
years of ag« should be considered cancer until it Is positively 
disprovcn. The race, sex, location, family history, pif »» 
local injury or inflauunation should all be taken into accouui 
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Adjawnt IjTiipli nodes fibould be carefully palpated, and finally, 
a specimen should be obtained for microscopic examination, and 
this report should be utted as a most iniportaiit factor in aiTiving 
at a diagnosis. 

Prognosis of Cancer. The prognosis of cancer tlependd upon 
a combination of ninny factors. 

The character of the growth has much influence, as it has been 
shown that the more embryonal the cells, the greater the malig- 
nancy, while the more nearly they approach the fully developed 
cell the less the malignancy. 

The location of the growth is also important. If superficial, 
an earlier diagnosis and inon' prompt treatment Is possible than 
when it is deep. If it involves an organ which can be removed, 
such as the breast, it is better than when it affects an organ like 
the liver. If it begins in tissue poorly supplied with lymphatics, 
such as the skin, it disseminates more slowly than when it attacks 
structures ric^ in lymph circulation. 

The age of the patient influences the course of the disease. It 
is a well-known fact that canoer progresses to a fatal tennination 
more rapidly and certainly when it attacks the young than when 
it affects the old. As far aa prognosis goes, the older the patient, 
the better. The explanation is probably found in the fact that 
the lymphatic system atrophies with age. 

An early diagnosis and radical operation is the most important 
element in the determination of the patient's fate. Canoer is 
at first local, later becomes regional and finally constitutional. 
A case that at first was curable soon becomes incurable as a result 
of delay. 

At the present time about 30 per cent of cases of carcinoma 
are cunxl and about 70 per cent die. This result is better than 
it was in the past, but nothing like as good as it will be in the 
future. The obstacles to the achievement of the highest degree 
of success have been: First, the failure of the family physician, 
when consulted by a suspicious case, to appreciate the necessity 
of an immediate consultation, and, if necessary, operation; and, 
seoood, the general belief among the laity that cancer is some- 
thing to be ashamed of; and as it is a hopeless disease, its exists 
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enoe shoiikl be huldeii and concealed. The education of thegcn* 
erfll profession with regartl to carcinoma has now ovcroome the 
firat difficulty, but the second remains to be eombalt-d. To 
accomplish this, we must endeavor to reoogniae and remove the 
cause of the popular fallaoy. Why is it that the victim of cancer 
confides the nature of the trouble to the phj-sician with even 
great^^r reluctance than if it were syphilis or a wiiereal distajse? 
From personal obser\'ation, 1 belieTC it is because the majority 
of patients are women. The sreat<>st ambition of (ho a%-eragp 
mother is that her daughters shall be happily and advantageously 
married, and belie\'ing that cancer is hereditary, she would rather 
suffer its pangs iu silence Ihmi announce to the world a fact 
which would injure her daughter's matrimonial prospects. If 
a vroman is driven by necessity to seek surgical relief, she enters 
a hospital with the greatest secrecy and confidence to the doctor 
under seal of professional confidence. If she is operatwi on 
cured, no one ever knows the nature of her trouble. If she is^ 
operated on and there is a recurrence, she dies al home after » 
long and painful illness, the character of which eventually becc 
widely known. The reason cancer is considered a disgrace al 
because of the belief in its tendency to dewlop in succeedi 
generations. The reason cancer is considered hopeless is th«i 
the cures are concealed and the failures revealed. The remedy 
is difficult, but must be fouud. 




MALION-INT TUMORS (CXJNTINUKI)) — SAKCOMA — DEFINITION, PATH- 
OLOOY, VAHIETIES, SlIIPTOMS, DIAGNOSIS, PROGNOSIS, TREAT- 
MENT OF MALI(INANTTI;M0R8. 



Sarcoma is a pathologic new growth composefl of embryonal 
connecti\'e tissue cells, which l«nds to pcrsifit and to deatroy its 
host by infiltrating surrounding tissues and organs, and by ostab- 
fishing nietaatases in other pnrla of the body, an<i by netting fnw 
toxic substances which produce a train of symptoms known as 
sarcoma cachexia. 

The word sarcoma comes from a Greek word meaning flesh. 
To the naked eye, mrcoma, washed free of its blood, looks like 
eel's meat, 

PaUioiogy of Sarcoma. Sarcoma starts in connective tissue. 
The esEtential cell of sarcoma is the embryonal connective tissue 
cell. The nearer it approaches the mlult type, the less malignant 
will bp its course. Sarcoma cells are atypical in their relation to 
each other and to their intcrceilular substance, aud also in their 
division or mitosis. 

The stroma of sarcoma is usually scant and is at times difRcuIt 
of denioiLstration. It may be a jelly-like substance, as in mucous 
tissue, or consist of fibers, as in fibrous tissue. It lies between 
the cells, binding them together, but separating one from the 
other as mortar does bricks in the wall of a house. 

The Blood Supply of Sarcoma is usually abundant. The vefisel 
walls are poorly dewlopcd and frequently consist of ill defined 
spaces or <;liannel8, with sarcoma cells for walls, so that the malig- 
nant cells can readily fall into the blood stream and bo carried 
to all parts of the body. Sarcoma does not contain lymphatics. 

The Course of Sarcoma. Sarcoma begins as a small proliferat- 
ing area in some form of connective tissue, enlarges and inv-ades 
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surrounding tissues and oi^ans. It is disscminatMl by way of 
the blood stKam and not by lymphatics; henoe its metastases 
umy devflop in widely scparatixi parts o{ the body. The meXu- 
tatic growths are identical in ^riicture with the parent tumor. 
Sarcoma is subject to fibrous and myxomatous metamorphosis 
and to such degenerative changes as caseation, liquefaction and 
ulceration. When sarcoma has existed for a long time, or when 
ltd course has been very rapid, the same train of symptoms noted 
in cancer is inaugurated, and are known as the cachexia of sar- 
coma. Sarcoma kills by hemorrhage or exhaustion. 

Location 0} Sarcoma, Sarcoma may occur wherc\-cr connec- 
tive tissue is found — the true skin, submucoaa of mucous mem - 
branea, bones, bone marrow and periosteum, intrft-muscular con- 
nectire tissue, the framework of glands, or in benign connectiTc 
tissue tumors. 

Varieties of Sarcoma. Adult or dewlopcd connective tissue* 
are clasaifictl according to variations in the fAysical properties 
of their re-spective intercellular substances. Embryonal con- 
nective tissues Imve a scant, imdiffcrentiated intercellular sub- 
stance, but are far richer in cells than adult connective tissues. 
Hence a classification of tumors composni of embryonal con- 
nective tissue would of necessity be based primarily upon diffCT- 
encca in its cells. The three principal varieties arc therefore 
described as: (1) Round celled sarcoma; (2) Spindle celfcd 
sarcoma; and, (3) Giant celled sarcoma. 

(1) RouTid Celied Sarcoma usually arises in fibro-elastic tissue, 
as the periosteum of bones, the framework of glands, the omen- 
tum, the subcutaneous connective tissue, etc. It is the meet 
malignant of the three groups. It is composed of densely packed 
round cells, witK very lai^ge nuclei occupving most of the cell 
They have little or no stroma and progress rapidly, proliferation 
being most active near the blood vessels. When the cells are 
small, the tmnor is called small round celled sarcoma ; when large, 
it is called large round celled sarcoma. Extreme care must be 
exercised in differentiating small round celled sarcoma from 
inflammatory tissue. Sarcoma cells have relativeJy lai]ger nuclei, 
which stain less intensely than the leucocytes. Atypical mitoee* 
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are noted iu Ihe tumor cells, while cell divisiou is not noted miioiig 
the leuoocytes. The blood vessels of sarcoma are characteristic 
iu the absence of normal walin, with tumor cells often bordering 
their lumina. 

(2) SptTuUe Celled Saramia arises also in fibro-elastic tissue 
oftener than cLsewhen*. It is less malignant in its course and less 
prone to fonn int-tastJisos than the round willed variety. It con- 

lusts of masses of small or large spindle cells in a homogeneous 
or fibrillar stroma. It may be mistaken for leiomyoma or a new 
rapidly growing fibroma. The normal blood vessels in the benign 
growths are the chief diagnostic differencf?. The disposition of 
the spindles in sarcoma is also quite characteristic. In the 
myoma, there were noted bundles whose cells were parallel to 
one another. ITiese bundles were irregularly placed in whorls 
&nd masses. In sarcoma, it is the cells that are irregularly dis- 
posed, without the characteristic arrangement in bundles. 

(3) Giant CeUed Sarcoma usually arises from the marrow 
cavity of bone. It is less rapid and less malignant than the 
round celled variety. In addition to other sarcoma cells, there 
are found large multi-nuclear cells like the giant cells of bone 
marrow. Spindle cells are conmionly found with the ^ant cells, 
and always greatly outnumber the larger elements. A tumor 
of giant cells alone is unknown. 

8CB-VARIET1E8 OF SARCOMA. 

■) Mixtd Cell Sarcoma ia a name given to a variety of tumor 
[ vhidi there is a mixture of two or more of the foregoing types 
of cells. 

(b) Alveolar Sarcoma consists of groups or nests of cells em- 
bedded in a fibro-eiastic stroma and resembling alveolar carci- 
nuuia. 

(c) Melarto Sarcoma is characterized by a peculiar black pig- 
■ment called melanin in the tumor cells. They show early mctaa- 

ta«es and pursue a very malignant course. 

(d) FUbro Sarcoma is characterized by a considerable matrix 
of intercellular fibers. Being an approach to the mature type, 
it is one of the less malignant ^Tirieties. . 
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(e) ifyxo Sarcoma has a matrix of mucous tissue. It is 
usually thf result of retnJgracle metamorphosis, or else iho tumor 
vas originally a myxoma which underwent Earconiatous change. 

(/) Osleo Sarcoma is a sarcotiui afTecting bone. Tbr new 
growth is not new osseous tissue. The line of junction of the 
(liaphyiiis nud epiphysis in long bones is a favorite seat of this 
type of tumor. 

ig) Malignant Endothelioma is a type of sarcoma arising in 
thp pridothflium of blood or lymph vessels, or in Ij-niph spaces 
such as lh(_' perivascular or perineural lymph spaces. Those 
arising from blood vessels are called hcmangio fsarcomata; thoee 
arising from lymph vessels are called lymphao^o sarcomata. 

(A) Malignant Lipnphoma or lynipho sarcoma is sarcoma 
primarily affecting lymphatic tissue. It is a rare conditioa and a 
most malignant one. Lymphatic tissue is a mewidennic deriva- 
tive ami intimately related to the connective tissueSj-'hcnct'thc 
designation of a new growth in lymphatic tissue as a sarcoma is 
in no way out of place. Microscopically, the growth oonauts of 
numbers of new cells so closely resembling lymphatic cells that a 
differential diagnosis from an inflammatory swelling of a lymph 
node is diflicult, unless the caiwule of the node haa been rup- 
tured and surrounding tissue invaded. 

(i) Glioma is a malignant new growth classed clinically irith 
sarcoma. It is composed of embryonic glia cells which are ecto- 
dermic derivati%'es, hence it is geueticall}' not to be dsMied with 
connective tissue tumors, A glioma is found wherever neuroglia 
occurs, namely, in the brain, cord and retina. Microscopically 
it consists of small nucleated stellate elements with numerous 
fibril-like processes. Larger cells with several nuclei are oc«- 
Monally fountl. It is an extremely malignant growth and by 
refteoD of its location in the cranium or spine gi\-es rise to ihs- 
tressing pressure symptoms. 

ij) Hypernephroma is a tumor made up of supraretuU tissue 
and while gcneraQy clas^fieil as a benigii growth in now believed 
to be in moat cases a clinical variety of sarcoma. There ts a 
marked tendency to metastatis especially to the bone«, brain anJ 
lungs by «-ay of the venous channels. 
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Diagnosis of Sanxntui. This U based on the history of the case 
and the character of ihL- growth, A hjird, fixed tumor iii a con- 
nective tissue structure, occurring in a young patient, should 
always arouse suspicion. If the growth lias been rapid, if the 
superficial veins over it are dilated, if inflammatory symptoms 
arc wanting, if syphilis and tuberculosis can be eliminated, and 
if the adjacent lymph nodes are imalTected, a specimen should 
be obtained for microscopic examination, if doubts as to its nature 
still exist. Swelling at the epiphyseal lines in the long bones 
should receive early careful examination. The X-ray is a valu- 
able aid in showhig invasion and destruction of bone and is a 
diagnostic agent of pronounced usefulness. 

Prognosis of Sarcoma. The prognosis of sarcoma is even woree 
than that of carcinoma, due to the more rapid and widely dis- 
seminated systematic infection through tbe biood vessels as com- 
p&rvA with that of carcinoma through the lymphatics. The 
prognosis is influenced. ju.«t as in cancer, by the character and 
location of the growth, the age of the patient, IJk- stage of diag- 
nosis, and the completeness of the operation. 

Tr&Umenl of Malignant groivths. The great iniportauc(! of tliia 
subject can only be appreciated after taking into consideration, 
first, the frequency of the disease; second, the apparent rapid 
increase in the number of cases; and third, the improvement in 
results that has followed the moileni method of radical surjpcal 
removal. 

In England there are each year over 7,000 deaths from cancer 
and 30,000 patients are always under treatment. In the United 
States there are over 25,0lX) deaths annually, and it is believed 
that there are 100,000 people in this coimtry now suffering from 
the tliaease. 

Roswell Park makes the startling statement that if cancer cop- 
tinues to increase duruig the nest ten years as it has done in the 
fiast ten years, at the end of a decade more people will die in the 
State of New York from cancer than will die from small-pox, 
typhoid fever and tuberculosis combined. It is but fair to state 
that Scnn and others claim that this increase is more apparent 
than real, and is due to more accurate diagnosis, more frequent 
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post-morU-ms, more general resort to operative intervention, wd 
to increased longevity. 

Statistics iu regard to the improvement in the pernianency 
of reftulls of operations for cancer and sarcoma are prolific, bul 
not easily coucculrated to comjiaralivo figures. The value of 
statistics, too, is ovcr-«8tiniated, for iJiey are necessarily "back 
mimbcis" and never keep pace with ppogrees. Dennis baa 
recently report^-d eighty-seven malignant growths operated upon 
and cured, llw nature of the disease in each instance being demon- 
strated by microscopic examination, and the permanency of 
results tested by careful subsequent observations for a period, 
in no instance, less than three, and, in some, over twenty years. 
While Di'iiuis' result* are no better than those obtained by many 
other surgeons, still he deserves the thanks of the profession for 
the aixluous kbor he has performed in tracing his cases, and prov- 
ing the unsoundness of the \*iew3 of many who still claim that 
cancer and sarcoma are incurable. 

In actual practice almost every conceivable treatment has been 
appUed to uialignaut tumors, and while the dearly earned experi- 
ence has united the profession in the conclusion that at the pres- 
ent time there is but one possibility of cure — namely, early and 
radical operation, still it will be well to review other metbodii 
which have been tried and failed. 

Electricity. Electricity, which has promised so mudi in so 
many dilTerent Gelds of medicine, and which has yielded no little 
of practical, positive therapeutic \'alue, has been long, faithfully 
and variously employed in the treatment of cancer. Constant 
and interrupted currents have been applied, and electrolysis and 
cataplioresis used, with negative residls- The X-ray is now 
being extenai\'ely used, and while many entbusiastii report remai^- 
able cures, it seems, at best, to have little influence on any except 
the most superficial growths. 

Drugs. The local application of methylene blue, formaldehyde 
and simihir antiseptics has resulted in no good except to diminish 
the offensiveness of discharge in ulcerative oases. The paren- 
chymatous injection of alcohol, acetic acid and other sclerotics 
bus accomplished nothing, save in a few cases where they 



temporarily arrested the local extension by impairing the blood 
supply through cicatrization of adjaaeut tissue!). The internal 
administration of iodide of potassium, arsenic, condurango, tur- 
pentine, cinnamon, clover tea and a host of others has 8er\-ed no 
purpose, unless it has been to keep alive the flickering hope of 
victims painfully conscious of their doom. The last exploded 
fad ia Ilie use of trypsin and amylopsin. 

Ton'TW and Serums. The injection of the combined toxins of 
the streptococcus erysipelatis and of the bacillus prodigiosus, 
which for a time excited so much attention, has ceamd to be 
seriously considered. Even its originator, Coley, states that it 
has only an inhibitory inftuenoe on carcinoma and ia rarely cur- 
ative. Cancroin, a toxic product lierived from cancerous tissue 
by Adamkiewiez, has been extensively tried, but has pmved to 
be without specific virtue. Btood serum obtained from horses, 
goats and sheep injected with cancer juice or the toxins of the 
supposed cancer protozoon, have likewise failed. Despit« these 
facts, the serum therapy offers a promising and fascinating field 
for investigation. If malignant growths arc due to a parasite, if 
they can be isolated and cultivated, if their peculiarities can be 
studied and their iiliosyncrasies not*'d, in the words of Dr. Park: 
"It is not too much to hope that .<<ome agent, be it vegetable or 
mineral drug or animal antitoxin, may yet be discovered, by 
which tlie ravage of the disease may be checked or prevented." 

CaitatUs. Chemical escharotics were once largely used by the 
profession in the treatment of superficial forms of malignant 
growths, but they have now been practicaQy abandoned and are 
only of interest owing to their frequent revival by quacks and 
charlatans, who re-introduce them as new discoveries cloaked 
in my,stery and invested in marvelous propcrticjt. A caustic 
causes coagulation of the protoplasm of the cells with which it 
comes in contact, It affects healthy and diseased tissue alike, as 
it acts chemically and has no selectivity. Its action is slow and 
painful, and the struction of tissue is uncertain in extent. It 
leaves an oix;n, suppurating wound, which entails a long period 
of convalescence, with danger of heniorrhagi' and infection. De- 
spite these facts, cancer quacks prosijer because they apparently 
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are not retitmiaeci by moral obligutioiu or legal responsibility, 
and advertise in secular nnd religioiis papers, offering hope and 
promiHiiig cure to despairiiij; nTftchts ready lo grasp at strair& 
It is to be hoped that the public who support a Society for tbc 
Prevention of Cruelty to Animals, and tlit* Legislature which hu 
passed laws to prevent money being obtained under false pn- 
tenses, will shortly be aroused to their n-s|X)iisibility and correct 
the evil which is not appreciated until in\'estigated. 

Operative Treaimenl. The early radical use of the kiitfe offers 
the only possible cure for carcinoma and sareoma. The theory 
that these diseases are local iiuinifestatioiis of a constitutkmal 
dyscrasia has been abandoned, and the fact that both are at first 
a strictly local disease and become regional and general later by 
extension and metastjisis, has been accepted. If the dLagno?is 
is made early while the disease is yet local, if the location of the 
growth is sHch as to permit its complete removal, tbc prognosis j 
is fairly good. If the diagnosis is dela>'ed until the disease be-' 
conies regional or general, the prognosis is practically hopeless. 

Second only in importance to early diagnosis is the complete- 
ness of the operation for the removal of infected tissue. Heiden- 
hcim, by exliaustive research, has shown the direction of regtooal 
extension of cancer and taught the surgeon the necessity of not 
oidy lenioving the organ in which tin- disease originatetl, but the 
adjacent lymphatics as well. In sarcoma the line of excision 
should be a« wide as possible of the disease. The ostco sarcoma 
of an extremity amputation should be done, not through the shaft 
of the bone, but by disarticulation of the joint. 

Tlip operations for carcinoma and sarenma \-arj' so widely 
with different locations of the growth thai they cannot here be 
described, but must be studied in operatiw surgery. 



LECTURE XLI. 
nrrENTioN ctsts— definition, structure, causes, varieties, 

SYMITOMS, DIAGNOSIS, PKOONOSIB, TRE:aTMENT. 

A Retention Cyst in a swelling due to the retention in a pre- 
formed space of ft normal secretion or excretion, the retention 
being due to obBtnictioti of the nonnal outlet or failure of absorp- 
tion in the case of a ductless gland. It must not be confused with 
Hvn>Uiiigs due to the collection of morbid pnxlucts sucb as puB 
in preformed spaces. A Fallopian tube, an appendix oranan- 
tniiu of Ilighmore filled with pus does not constitute a retention 
cyet, for the contents is not a normal secretion, but a morbid 
or abnormal product. A retention cj-st must also tx* differen- 
tiaunl from an inflammatory swelling, due Ut the action of micro- 
bic or other irritanta, Huch as occurs from effusion into a kuee 
joint or pleural cavity, as in synovitis or hydrothoraxjalso from 
a tumor or neoplasm, the result of proliferation of pre-e-xisting 
cells, such as cystoma, in which the cyst wall is a new growth, and 
the cyst contents also a new product. 



STRUCTURE. 

I. Cytt Wall. The cyst wall repreaenti the organ or the duct 
affected. If the obslmetiou is located at tlie origin of the duct 
it will be composed of the organ it^lf ; if it is located at some dis- 
tanw the duct will also become distended and form a portion of 
the wall. The amovmt of connective tissue in the cyst wall as 
cornpan-d ivilh the nomia! structure of the part involved varies, 
If the obstruction is acute, there will be rapid dilatation, result- 
ing in diutcutiuu with thuuiing of the wall. If the obstruction 
occurs slowly the wall may become enormously thickened from 
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tbe formation of new connective tisstie. The epithelial cells 
which line the cyst wall correspond in structure with the epithelial 
cells which uomuilly line the obstructed space. 

2. Cyst Contents. The cyst contents consist at first of the 
normal secretion or excretion of the gland. After a time it may 
be change<I and altf:-red so as to be unrecognisable from tbe 
admixturu of luucua, blood or pus, 

Cauam. The essential cause is the mechanical obstnictioa 
to the ouUet of an active gland. This may be due to: 

1. Altered secretions, as when the bile in the gall bladder 
becomes so thick it caiuiot flow throitf^ the cystic duct. 

2. Impaction of a stone, as when a urinar>- calculus beoomee 
lodged in the un;tcr. 

3. Flexion or twisting of a duct, as is seen in Dietel's crisis, 
the most prominent symptom of movable kidney. 

4. Valvular obstruction from congenital deformity or the 
result of disease, as is seen in some cases of hydronephrosis. 

5. Pressure on the duct causing its distortion, as is the ease 
in retention of urine in the bhiddcr from enlarged prostate. 

6. Inflammation of the mucous luiing of the duct, irtiich 
may cause obstmctiun primarily by swelling sufficient to close 
its lumen, as seen in catarrhal jaundice, or secondarily by ulcera- 
tion and the formation of a stricture, as is seen as a sequel of 
urethritis. 

Symptoms. Swelling is a symptom common to all retcntkm 
cy»ts and comes on slowly or quickly according to tbe degree 
of obstruction and tlie amount of secretion or excretion nor- 
mally produced by the gland. A sebaceous cyst develops very 
Blowly, while an acute obatructioo of the pancieatic duct or of 
the ureter causes a rapid enlargement. Pain varies greatly in 
degree and character. A wen may exist for twenty j-eans with- 
out pain, while an acute hydronephrosis or distension of tbe kid- 
ney will give ri^ to most agonising pain. Fcv'cr, an evidence of 
sepsis, is common in certain varieties of retention cysts, due to the 
fact that the pre-existing Spaeth's, which serve as their startiag 
point, frequently contain in nonnal condition, pyogenic and other 
micro-organisms. 
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Prognosis. Prognosis as to life depends upon the importanceof 
the orghii affected and upon the development of conipljcationa. 
The in%'olvement of a cutaneous or mucous gland entails no risk, 
whik" the sudden blocking of one or both ureters may cauue 
rapid death. Secondary infection entails danger of septicemia 
and pyemia and rupture of 8 cyst of au alxloiiiiiial otgaii oftca 
csufles fatal peritonitis. 

Tnalment. The indications underlying the treatment of reten- 
tion cysts are the same for all and consist of: 

1. An effort to remove the cause of obstruction and re-estab- 
lish tlie nonnal outlet. If the obstruction be due to swelling 
of tbe mucosa, as in catarrhal jaundice, the congestion should 
be relieved by purgatives and a bland diet. If the swelling be 
due to impaction of a stone, as in the case of lodgement of a wmsX 
calculus in the ureter, an operation should be performed and the 
stOEie removed. 

2. The establishment of a new avenue for the escape of the 
retained fluid by the formation of ao artificial fistula. If the 
obstruction be due to cancer of the Uwr obliterating the common 
duel, then a new exit for the bile should be given by anastomos- 
mg the gall-bladder to the duodenum. Or again, if the urinary 
bladder is converted into a retention cyst by an obstruction of 
the urethra and quick relief is demanded, an incision should be 
mode for the fornmtiun of an artificial suprapubic opening. 

3. Tile removal of the organ which has been converted into a 
retention cj-st, which is usually the quickest and most certain 
way of correcting the trouble and should be adopted when fea>«ible 
08 in appendectomy for retpjition cyst of the ap(>endix, chole- 
cystectomy for hydrops of the gall-bladder, or nephrectomy for 
hydronephrosis of one kidney. 

SPKCIAL FORMS OF RETENTION CY8T8. 



I . Skin. The skin contains sweat glands and sebaceous glands. 
Cysts of sweat glands are rare. The few cascson record have been 
located on the face in the vicinity of the ear. The cyst wsdl is ex- 
tremely tlun and delicate. Cysts of sebaceous glands, on the con- 
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trary, are pxtrpmply coinmoit and may occur OS the skin at aay part 
of the body, but their favoritt- location is tl»c scalp. The oomodou 
the smallest and mast superficial tj-pe and consists of a white en- 
largement thesizc of a pin head, with a black spot which represenU 
the obstructed lumen of the duct. Whe-n forcibly squeezed, the 
contents will be extruded in a womi-like bolus capped with a 
black head. A milium is a small while spot, but slightly elevated 
above the level of the skin, which is a result of letained aebaoeous 
material becoming inspissated and flattened into a scale. A wen, 
which is a type of the larger and deeper sebaceous cysts, fre- 
quently reach the size of a walnut. The cyst wait is white, thick 
and tough, anil tho c>'st contents composed of a thick, greasy mas, t 
like soft crpam cheese, which has a wry offensive odor. A aeba-l 
ceous cyst may remain quiescent for yeare, but is always liable' 
to become infected, break down and suppurate. To remove a 
sebaa-ous cyst anesthetize the skin with cocaine, make an incisioa , 
directly into the cj-st cavity aqueeste out its contOJits and then 
grasp the cyst wall witli forceps and by gentle traction frw It 
from its attachments and remove it. Every particte of the 
wall should be gotten out, else a recurrence will eertaitdy take 
place. 

2. Miicous Membrane. As mucous membrane ts bountifully 
supplied nnth mucous crj-pt.s or glands, it is frequently the site 
of retention cysts, which reaeuible the ihrw fonns of sebaceous 
cysts — namely, the comedo, the milium and the wen. They are 
found usually in the mucous membrane of the bladder, ureteral 
and biliary ducts, in the intestinal canal. Fallopian tubes and 
uterus. When occurrbig on the cervix they are called follicles of 
Naboth. Occasionally Bartholin's, or the vidvo-vaginal ^onds 
are involved, aiui the swelling, located on the internal aspect 
of one of the labia majoni, n>jiches the size of a wahiut. The 
wall of mucous retention cysts is thin and delicate and the coo* 
tents ha« the characteristics of onlinary mucus. In case of old , 
Cj-8t8, the fluid becomes more or less serous and the conditioB 
is then called hyrlatid. The treatment cousiats in incision, c«cu- 
ation of the cyst contents and dissection out of the cyst wall. 
If owing to adhesion from suppuration or other causes this is 




impossible, ihe swelling should be freely opened and the cavity 
packed with gai)2e and ki-pt open until it heals by ^nutation. 

3. Fallopian Tubes. WTicn both the fimbriated and uterine 
ends of the Fallopian tubes become occluded, there is no longer 
escape for the glandular secretion which is poured iato them and 
ihey become distended with fluid. This condition is termed 
hydrosalpinx and is usually bi-lateml. By far the most frequent 
cause is hifection and inflammation. If the limbriate<l extremity 
of the tulx* is not completely closed there may be periodic escape 
of the fluid into the peritoneal ca\'ity, causing recurrent attacks 
of pelvic peritonitis. The tube often becomes so distended as 
to look like a sausage. Often suppuration tJikes place, with the 
transformation of the serum into pus, when the eoncUtion is 
called pyosalpinx. The treatment of a retentitin cy.'*t of the Fal- 
lopian tube may consist either m the so-called conservative method 
by which an effort is made to remove the obstruction and afford 
drainage, or by the more radical procetlurc of salpincctomy or the 
complete remoA-al of the tube. 

4. Appendix. The vonniform appendix frc(iuently becomes 
converted into a retention cyst by obstruction to its lumen and 
the retention of its secretion. The obstruction is usually a cica- 
tricial contraction near its ca'cal tennination, the result of ulcera- 
tion from infection. Sometimes the appendix becomes distended 
until it is the size of a small egg. If the condition is neglected 
secondary infection will sooner or later take place, with suppura- 
tiou ajid danger of |N>ritonitip. The projier trEtatiuent coiiidsts 
in the removal of the appendix by an abdommal section, 

6. Kidneys. Retention cysfj? may involve only a portion of 
the kidney or the entire organ. Cystic hytlrops of the kidney 
rcsidts from obstruction of a uriniferous tubule. Tliey arc usu- 
ally multiple; often bi-Iateral; may be congenital, or develop 
after birth. Owing to the dit)eajK>, a kidney may be jjractically 
destroyed and consist in nothing but a huge collection of small 
cyste. If a child be born alive with double cystic disease of the 
kidneys it usually shortly dies from uremia. If an adult develops 
the diseajie as a result of chronic interstitial ru^ptuitis, the case 
is ho[)ele^s. In rare instances, when only one kidney is invoK'ed, 
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nephrectomy or the removal of the organ is indicated. Hydto- 
nephrosia, or the convorsiou of the entire kidney into a retention 
cyst, is usually due to an obstruction of ihe uret<T. ITie must 
frequent causes are impaction of a calculus, formation of a strict- 
ure, pressure on the ureter by a benign tumor or in\'olveniont of 
it« walls by a malignant growtli. The obstruction may be com- 
plete and persistent, or may be incomplete and remittent. 
If it remains for a long time unrelieved it will convert the 
whole kidney into a thin-walled retention cyst, the parenchyma 
being piitirely destroyed from pressure. Uydronephroeb is 
likely to become the seat of secondary infection and the coi 
tents become converted into pus, when the condition is 
pyonephrosis. The diagnosis of the condition is based Mi' 
the history', the symptoms; the presence of a large, movable, 
fluctuating mass in the region of the kidney, and is confinned by 
ureteral catheterization. The treatment consbtft of a lumbar, 
inciaon, the delivery of the kidney through the wound, and ci 
the removal of the obstruction and the drainage of the cy 
or the excision of the entire organ. 

6. Liver and BUe Trad. Obutructicm of a Inliary radkal 
sometime!! results in the formation of a cyst in the substance of 
theliveraslargeasawatnutjfilled with inspissated bile. Obstnic- 
tion of the hepatic and common duct* causes moderate distention 
of the entire liver, but its conver^on into a retention cyst, such as 
would occur in a kidney, is prevented by the absorption of the 
bile which Ls taken up by the blood and eliminated through the 
kidnej-s and Hkin. Obstmction to the cystic duct prevent* the 
bile entering the gall-bladder or mucus escaping from it. Tlie 
mucujj soon becomes converted into a scroms fluid and the con-^H 
diUon constitutes hydrops of the gall-bladder. Infection may" 
follow, with the conversion of the fluid into pus, and the disease 
is termed empj-eniB of the gall-bladder. In hydrops the swdliug 
may be so lai^e the gnll-btaddcr may be mistaken for a kidney 
or ovBiian cj-st. 

The treatment for obstruction of the biliary ways onuuts in 
opening the abdomen and, if possible, removing the csiise. If 
then- be a stone in tlie hepatic or common duct, the duct sboukl 
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be incised, the calculus extracted and the gall-blflddi>r drained. 
If there be irremedial obstruction of the common (hict as from 
malignant involvement, then iflicf of syinptonn; and prolonga- 
tion of life may be secured by anajitoinoaing the gall-bladder to 
the duodenum, thus affording a new passage for bile from the 
liver to the bowel. If there is obstruction of the cystic duct and 
the conversiun of the gall-bladder into a attention cyst, the hepatic 
and common duct being open, the best operation would be a 
cholecystectomy, it having been demonstrated thatan individual 
can get along as n'ell without the gall-bladder a^ he can without 
tiie- appendix. 

7. Pancreau. The pancreas is likely to be the seat of cystic 
swellings, the result of obstruction of the pancreatic duct or one 
of its branches. The contents of the cyst is at first the physio- 
lopcal secretion of the gland, which is later allca-d by the addi- 
tion of blood or the produi^ts of degenerative and inflammatory 
processes. The siae of the cyst varies. If the canal of Wirsung 
is obstructed it may be as big as a child's head. As the cyst 
grows the gland stnicturp disappean*. The causes of obatruo- 
tion are: First, calculi, either of pancreatic or hepatic origin. 
Numerous cases are on ivcord where a gallstone lodging at the 
ampulla of Vater has produced not only jaundice, but obstruc- 
tion to the flow of the pancreatic fluid. Second, cicatricial con- 
traction, the result of old inflammation, the obstruction being 
located either in pancreatie tissue or in the course of the pancre- 
atic duct*. Third, displacement of the pancreas, which is likely 
to occur owing to its feeble attachments, from either a fall or the 
presBure of a neighboring growth. By the dislocation there is 
Iwisling or angulation of the ducts, producing obstruction. The 
diagnosis is based on the rapid formation of a swelling in ihe pan- 
creatic region, attended by pain, impairment of digestion, rapid 
emaciation and sometimes the presence of fat in the stools. In 
some eases there is a characteristic discoloration of the skin. 
The treatment consists of an abdominal section and either the 
extirpation of the cyst or the evacuation of its contents, and 
draina^. As the pancreatic Huid is very irritating to the peri- 
toneum, great care should be taken to prevent its contact with 
the abdominal contents. 
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8. The Thyroid. The thjToid fitaud is o»e of tbe tluctless 
glands ami nmy form a retention cyst, cither from over-produo- 
tioa of it8 products or the failure of ttie circulation to take thsiD 
up. The eapsiJe of the cyat is formed of preexisting oonneetive- 
tisRue of thp gland, and the cyst contents consists of tJijTnd 
juices. By coalescence of several cyst*, there Is often fomml 
a mass that fluctuates distinctly. This condition constitutes 
what is commonly termed cystic goitre. The treatment by tap- 
ping and the injection of irritants is uncertain and dangerous 
They should be removed by the operation of enucleation, irhieh 
is described in all text books dealing with goitre. 

9. Ovary. Retention cysts form in the ovary from failure 
of a Graafian follicle to rupture, Tliey never attain a size laipr 
than a wabiut, althougli sometimes two or more coalesce to fomi 
a mass of larger size. The cyst wall is composed of ovarian struc- 
ture an<l Uio cyst loutents of a clear yellow or bloody serum. 
Retention cysts of the ovarj' nmst not be confused with o%'arian 
cystomata, which are true tumors. The treatment ootisiats either 
in emicleation of the cj-st or the removal of the entire ovaiy. 

10. Testicle. Obstruction of a spermatic tubule results in the 
formation of a retention rj-st which may occur singly or in groups. 
They usuitlly occur just above the epididymis, but may be fouud 
in any part of the spermatic cord. The wall of tbe cyst is com- 
posed of coniioctive tissue, and the contents is a fluid, which at 
one time contains spennatozoa. They grow slowly and rarely 
attain large size, although one case is ivported where in a man 70 
year? old, there were 18 oimcesof fluid. The treatntent conosK 
in excising the sac or draining. 

11. Mammary Ghnd^. Obstruction of a milk duct during 
lactation results in the formation of a retention cj-st which is 
called a galaciocele. At first the contents is milk, but if the con- 
dition continues it is substituted by a serous fluid, often stained 
with blood. Sometimes there are multiple ej-sts appearing simnl- 
taneoualy or in succession, either commiuiicating or being inde- 
pendent one of the other. The cause of the condition is injury 
or inflammation, producing obstruction. The treatment ooo- 
sists in incision, drainage, and in bad cases, partial or compk-le 
removal of the breast. 
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12. ScUivary Glands. A retention c}r3t of the sublingual or 
submaxillary gland is called a raniila. They are due to obstruc- 
tion to the outlets of the glands, the wall consisting of pre-existing 
tissue and the Quid at first of normal saliva. They frequently 
reach the size of a walnut and interfere with the movement of 
the tongue. The treatment consists either in excision, or when 
this is not possible, in opening, curetting and packing, the gauze 
being chained daily until the cavity fills in with granulation 
tissue. 
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WOCNM— DEFTKITION', VAIUETIE8, PATHOLOGY, 8yMPTOM8, OOM- 
PL1CAT10N8, DIAONOSIS, FROONOSIS, AND TREAT9IB^'T. 

A TTOUttd nuy be dcfiiicd as a sudden eolution of the contiiiuity 
of 0oft tissues. This <k-fitiitiondoe8 not include fractures, because 
bone ii^ not a Boft tUsuc. An ulocr is also not cuiisklcrcd a wound 
because it in the result of slow diflintpgration and not sudden solu- 
tion of tissue. It is uiuicccssarj- to imprcat the frequency iiiid 
importance of wounds, as they are both aelf-evident even to the 
ItUty. 

VABlETIBe. 

Wounds are dinded Into accidental and operative wounds, 
open and subcutanuoua wounds, aseptic and aeptic wounds; and 
into inciwKl, Laoerated, contused, punctured, penetrating, and 
perforating wo\md8, and wounds caused by special a^entfi, such 
a« arrows, bullet*, ifliake bites, et«. 

Accidental wounds are injuries inflicted by unexpected violenoe ; 
opemtivo wounds are incisions made after careful consideratioD 
to relieve pain, remove ciefonnity, or save life. Open wounds 
are those in which there is a breach in the skin or raucous mem- 
brane exposing the underlying tissues to the air. Subciitaneoua 
wounds arc injuries to the deep strueture^, such as muscle or 
tendon, unattended by breach of the skin or mucous mcmbmne. 
Aseptic wounds ore injuries uncomplicated by infection, which, 
therefore, heal by primary union; septic wounds are injuries 
which, at the time of infliction or aftt-rwards, become infected 
with pyogenic germs with consequent iuflauiniation and suppura- 
tion. InciH-d, taccmtvd, and contused wounds arc wounds pre- 
senting peculiarities owing to the nature of the instniment inflict- 
ing them. Bullet wounds, snake bites, etc., are placed in yet 
another class for reasons which will afterwards be made apparent. 
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PATHOIXJOY. 

The pathology in a general way \a the same in all wounds, 
(hough there are differences in (iegree and differences due to the 
special structures involved. In every wound there i» death or 
deatructioii of cells, the number killoU depouding on the severity 
of the injury and the nature of the vulnerating body. Thus, for 
example, ui a wound made by a sharp knife, only those cells 
travereed bj' the instrument die, whereaa in the case of a wound 
made by a blunt force the death of a-Us is much more extt-nsivc. 
The process of healing is also the same in all ca.<)ea ; the dead cells 
are absorbed or throttTi off and regeneration takes place through 
the process of granulation, vaseularization, cicatrization, and 
cpidermization, as described in a previous lecture. 

SYMPTOMS. 



The local symptoms of a wound are pain, hemorrhage, gaping, 
and impairment of function. 

1. Pain. The character and intensity of pain varies with the 
cause, anatomic position, and susceptibility of the individual. 
A wound made by a sharp knife causes an immediate, sharp, 
stinging pain which lasts a few hours and then subsides, while one 
made by a dull, blunt instrument is often not appreciated at the 
time, the patn coming on slowly and gradually increasing in 
intensity. Injuries to some tissues cause more pain than to 
others, for example, a wound on the finger is very distinctly more 
painful than one of corresponding severity on the back. Ner- 
vous, debilitated individuals often suffer more pain from a triv- 
ial injury than a robust phlegmatic person does from one even 
more severe. The same individual may suffer more on some 
occasions than others. It is said that pain m less severe ^fter u 
full meal than when the patient is hungry. 

2. Hemonluige is also a variable symptom and depends on 
the character of the instrument inflicting the wound, the anatom- 
ical location of the injury and the constitution of the individual. 
Incised wounds bleed immediately and freely; lacerated and con- 
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luseci wounds bleeil little at first but copious boniorrhage nmy 
occur later. Wounib of the scalp and fare bleed freely on account 
of the vascularity of the tisHW', while uicJBious at other parts of 
the body less abundantly supplied with vpseeb do not bleed as 
much. Woiuids on the plethoric, or full blooded, bleed more 
copiously than those of the anemic. Hemorrhage is spoken of 
as arterial, vpiums, or rapillary. If au arterj- is cut, we haw 
arterial hemorrhage, llie blood is a bright scarlet in color and 
comes in spurtc. If a vein is cut we have venous beniorrhage. 
The blood is dark blue in color and welts up iu a iJow and steady 
stream. If only the capillariet; are divided, tlie blood is red and 
comes to the surface in small drops like sweat- When hemorrhage 
occurs at the time the n-outKl is inflicted it is exiled primary 
hemorrhage; when it occurs after the primary hemorrhage fa&E 
ceased, but Ijefore the expiration of forty-eight hours, it is called 
iiitennediary hemorrhage; when it occurs after tile fifth day it 
is called secondary hemorrhage, 

3. GapiTtg, or retraction of the edges of the wound, is a result 
of the elasticity of the tissues and is a fortunate pro\'ision, ance 
it secures draiiingi' and prevents the coUection of Ouid. The 
amoimt of gaping depends on the ^tnictures divided and the 
line of the division. The skin is very elastic and retracts moet 
markedly- A wound tranitverse to the fibres of a musele gapes 
more thau one parallel with its fibres. 

4. Impairment of Function, or the disability of the part injured 
to do its accustomed work, is a result of pain together with 
mechanical injury and is another effort of Nature to favor regen- 
eration by putting tlic part at rest. 

COMPLICATIONS. 



Complications developing after an accidental or op^stive 
wound may be divided into ioeal and constitutional. 

1. Local. Perhaps the most cuniiiion local complication 'k 
inflammation. This is not a natural sequence but is due to infec- 
tion, the part becommg red, swollen, hot and edematous. The 
treatment consists in the use of proper aseptic and antiseptic 
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means to prevent infection, and in th« measimfs previously 
deacribed in the lecture on infianimation, to relieve the symptoms 
after tbey ilfvelop. Anutlicr coiupHculion is suppuralitm or 
the fonnation of pus, and its prevention and cure should be car- 
ried out along the litu-s piwiuusly laitl down. Occa«ionally 
gangrene occurs in the wound, either as a consequence of suppura- 
tion or as a n^wult of obslructiou to the blood supply of the part. 
Finally, erynjmlas may result. This was formerly more common 
than at present. It is still seen in accidental wounds, although 
its occurrence in intentional wounds is a serious reflection on 
surgical technique. 

2. ConslUiUionaL Shock is the most common. It varies 
in degree witJi the nature and severity of the injury and the part 
^affected. It i« always present after mutilating accidents, espe- 
I ciaJly if attended by much loss of blood, but is not usually seen 
in marked degree after operations performed on properly pre- 
pared patients, when there has been no unnecessary loss of heat, 
blood, and time. Tlie symptoms consist of a rapid and irregular 
pulse, shallow, sighing re-ipi ration, subnormal temperature, cold 
and clauuuy skin, pale, pinched face, and B|jathy of the mental 
faculties. The treatment when the condition is present con* 
sists in perfect quite, application of external heat, elevation of 
jthe foot of the bed, ami the administration of a small dose of 
'morphine. In cases of accidental injury, unless complicated 
by hemorrhage, an operation should be postponed until after 

action. 

TraHttiatic Delirium is sometimes seen as a complication ftft«r 
injuries to the head, the chest, the getiital organs, and sometimes, 
in ner\'ou8 individuals, as a result of severe and prolonged pain. 
There is no fever, but the patient is delirious, mutters to himwlf, 
tosses about the bed, and. for days, knows nothing of his con- 
dition. The pathology of this condition is not known and it 
should be treated purely symptomatically. Aa a rule the patient 
recovers. 

Delirium Tremens is a complication always to be watched for 
after injuries or operations on patients addicted to alcohol. It is 
more common in those who drink steadily, althot^h never drunk, 
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than aft«r periodic debauches. There are some people who 
bojutt that thuy were never drunk m Uieir lives but who are to & 
certain degree continuously under the influence of whiskey. 
They are often regular and iudustrious in their work, aod their 
addiction to drink may not be knovrn outciide of their immediate 
family. When a man of tliia character reeei\"es a fracture or is 
operated on for some chroaic ailment, he frcqucnlJy develops 
delirium tremens. He becomes restless and tremulous, is unable 
to «lcep, picks at the bed clothes and begins to have b&Uucinft- 
tions. He will answer queatioiu* intelligently, but even while 
talking, will brush hypothetical lice from the bed clothes or gaze 
fin^dly at an imaginary angel or harlot at ttie bed post. In bod 
coses, the patient is insensible to pain and has to be carefully 
watched, as he will n.>move splints and attempt to walk on a 
broken leg. Not infrequently such patients hB\'e heen known to 
leave tlie house in inclement weather, scantily clothed, in an 
efl^ort to fcscajje the pereecution of their haUucinations. The pre- 
ventive treatment of delirium tremens consists in the continua- 
tion of alcohol after accidental injuries and the nithdrawol of 
of alcohol for some days prior to a ])renictlitated operatioD. 
When the condition develops, it is better in some cases to give 
full doses of whiskey at firal, and gradually reduce the quantity; 
in others it will be found best to at onoe discontinue the stimu- 
lant. Lisomnia is a symptom most difEcult to relieve. U the 
patient can be made to sleep he will recowr; if his brain cannot 
be given n^st he will die. The dru^ employed are morphine, 
chloral and bromide. 

Fttl Embolism is a rather uncommon complication, but is 
sometimes seen, especially after fractures or other trauma(i«m.<i, 
causing injury to adipose tissue. The fat from the mcdullaiy 
cavity or other locality undergoes disintegration and partial 
liquefaction, enters some vein and reaches the heart. It is 
pumped into the lungs, where it lodges, producing fat embolism. 
This complication when it occurs, usually results from twenty- 
four to forty-eight hours after the injury. Up to this time 
the patient may have been doing well. Suddenly there is pn> 
found depression, rapid and feeble pulse, irregular reepiration. 



marked tlyopiKEa aaU cyanosis. Tiie patient sits up in bed, 
ga^pti once or twice, and falls back dead, or, if the embolus is 
snisU, the symptoms may not be so alarming and recovery 
eiuiu(>. If this be the case, fat globules will be found in the 
urine. The previ'ntion of fat embolus conBiata in the proper 
imniobiliation immediately after the fracture, and in carefully 
avoiding uimeceasary injurj' to fatty fltructures during the 
coune of an operation. WTien there is any reason to expect 
the complication, it may be averted by the usr of drainage, which 
will relieve tension and prevent the liquefied fat being forced into 
the circulation. 

Among other constitutional complications which might be 
described are septicemia, pyemia and lock'jaw. Their cau!«e8, 
symptoms and treatment have already been described in pre- 
vious lecturer, hence they will not be discussed again. 

THF,AT.\iKNT OF WOUNDS, 

Arrest Hemorrhage. The first duty of the surgeon after 
on injury is to stop bleeding and this should be done by the sim- 
plest method that will prove efficient. Never apply heroic 
measures unless absolutely necessary, as they retard healing and 
predispose to infection. Often, moderate bleeding can be stopped 
simply by elevatmg the part, thus by gravity diminishing tiie 
force of the arterial hlood and favoring the venous return. In 
many instances the temporary use of pressure will be all that will 
be required for the arrest of hemorrhage. This may be most effi- 
ciently applied in the form of gauze compresses, wnmg out of 
water as hot as can be borne by the hand. Cold is sometimes 
employed, but is not to be rccommondetl, as it lessens the vitality 
of the tissues. If elevation, pressure and heat are not sufficient 
to meet the reqiuroments, then ligation of the bleeding points must 
be practiced, the art^-ries or veins being caught with hemostatic 
forceps, and tied with fine aseptic ligatures. In times past, sur- 
getais have used astringent or escharotic agenta to stop bleeding, 
such as turpentine, Monsel's solution of iron, or the actual cau- 
tery. These cause coagulation of the blood, but while efficient 
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at the time, evoiitually result in necrosia of tissue, which flelays 
union and is usually follnwod by »<uppuralioit. Adn-nulin ttolii- 
tioii is a safe, anil sonittiines satisfactory, hulxititiiti? for the above 
but usually where there is persistent ooiing, it ya bolter to pack 
the wound with giiuze and wait for twenty-four hours bpfor»j 
bringing together its edges. 

2. Secure Asepsis. In an accidental wound, grpAt care eJiould 
be taken to remove from it blood c)ot«, devitalized lifffiue and 
foreign IxKlies, such an pieces of cloth or fragments of gtaai. 
After this hna been donv, the wound should be disiiifi-rted to free ' 
it of organifltua which might p-ause putrefaction or suppuration. 
The means to be employed depend upon the nature of the injuty, 
and require oomiiderable judgment. It must he remembered 
that germicidal oolutions not only kill g»?rma, hut ooagidate pro- 
toplasm and destroy tissup cells. Veiy often wounds do badly, 
not on account of germs which have l)een iiitnxluoed by the acci- 
dent, but on account of the natural iv^^isling jxiwers of tlie tiiwues 
having been removed by the surgeon. Strong and irritating anti- 
septic solutions sliould, as a rule, be avoided. In cases where 
there has hern manifestJy severe infection, the wound should be 
kft open and lightly packed with iodoform gauze. 

3. Effect Accurate CoapttUion. .\fter arresting hemorrhage 
and securing a^'peis, the next effort of the surgeon should be to 
bring tht; surfaces of the woumi into coaptation, so the divided 
parts will occupy the same relation to each other as existed before 
the wound was inflicted— i. e., muscle to muscle, fascia to fi\sciB, 
and Nkin to skin. In a trivial wound, coaptation may be effected 
by libers of cotton soaked in ooUorlion, or strips of aacptic adhe- 
sive plaater, placed acroKs the incision. In wounda of greater 
magnitude, sutures will have to bp employed. 

Stitches may be buried or superficial. They may be stitchca 
of coaptation, stitches of approximation, or etitchea of relaxa- 
tion. They must be so placed as to avoid leaving deail simcfs 
in which serum or blood would collect, an<) ihey must be so tie<l 
as to bring the parts logetlier without tension. A tight stitch 
causes necrosis and frequently loads to suppuration. In hos- 
pital practice, when a dean wound suppurates, the surgeon usu* 



ally charges il to fnulty sterilizfttion on the part of the nurse, 
when often it \n the remh of titwue Htrangiihition from over-taut 
ligiLturea. 

4. Provide for Drai^aye. In securing coaptation of a wound, 
the surgeon niuat bear in mind the poH^ibility of oozing or of pus 
formation, ami if either seems hkely to occur, to leave an avenue 
for their escape — ui other words, to provide drainage. In some 
cases this can best be done by inserting the sutures, but not tying 
the most dependent, for twelve or twenty-four hours. Again, a 
tubular or capillary dntin may be inserted and brought out be- 
tween the stitchoiS. And lastly (and this is usually Ihe best prac- 
tice), a separate stab wound inay be made, through which the 
drain is in^Ttcd. and lhf» primary wound completely sutured. A 
gauze drain acts by capillarity; u tubular drain acts by gravity. 
They may be combined in a happy manner by splitting a rubber 
tube lengthwise and laying in its lumen a strip of gauze. The 
objection lo a drain is that it delays the union of the wound; that 
it adds to the danger of infection, and that m certain locations 
it predisposes to hemia. In nmny cjises, however, these are an 
unavoidable evil. A drain slioiUd be reuHJved as soon as it 
ceases to perform its function, which is usually within from 
twenty-four to forty-eight hours. 

5. Apply a Protective Dressing. After fulfilling the foregoing 
indications, the wound should be dressetl. The object of apply- 
ing a dressing is twofold — to absorb secretions that may come 
from witliin, aiul to prevent infection and mjury that may come 
from without. The materials usetl are commonly gauw and 
cotton. In clean wounds they simply need to be made asi-ptic 
by sterilization. In septic wounds, they should be made anti- 
acptic by being impregnaleil with iodoform, carbolic acid, or 
bichloride of niemiry. A wound should not be dressed ofteJier 
than necessary. The indications to change a dressing are pain, 
fever, or the saturation of the dressing with womid secretion. 
If none of these occur, the dressing should be left uutoucheil 
until the drain or the stitches have to be removed. In changing 
a dressing, the laws of asepsis should be carefully observed. 
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6. MairUain Physiologic Rest. During the process of healing, 
a wound should be kept at perfect rest. If the injury or opera- 
tion is one of Beverity, the patient should be confined to bed. In 
many cases, if the wound be of an extremity, additional immobil- 
ization by means of a splint is advisable. If the injury be to the 
bowel, rest is secured by starvation; if the injury be to the 
eye, a shade should be worn and light excluded from the room ; 
if the injury be to the bladder, the otgan should be relieved of its 
function, by the use of a pennanent catheter, etc. 

7. CoTistUviional Treaiment. Pain should be made bearable 
by the use of small doses of morphine, administered hypoderm- 
ically. Mental depression should be combated byacheerful mien 
and hopeful prognosis. The general comfort and health of the 
patient should be watched, and comphcations carefully guarded 
against. The bowels should be kept open, the appetite stimu- 
lated, the number of visitors regulated, and the ntunngand the 
hygiene of the sick room watchfully supervised. The quantity, 
quality and variety of food is also a matter of much importance. 



LEcnmE XLin. 

WOUNM (continued) — INCISED, LACERATED, PrNCTCKED AND 
OUNSHOT WOUNDS — THEIR CACBE8, 81"MPT0M8, DIAGNOBIK, 
PROGNOSIS AND TREATMENT. 



INCISED WOUNDS. 

Au incised wouud b a wound made by an instrument postsssing 
a sharp, smooth cutting edge, and is characterized by the fact 
that only the cells directly in the path of tlie instrument are killed. 
Such wounds, under proper treatment, will heal within a few 
days by primary imion. 

Causet. Incised wounds are inflicted accidentally wilhasword, 
knife, hatchet, or broken glass, and intentionally by the surgeon 
with the scalpel or scrissont. 

Symptoms. Pa'm, is severe and cutting in character being felt 
immetiiately aftt-r the injury and subsidiJig in a ft;w hours, unless 
infection occurs. Hemorrhage is profuse on account of the ves- 
sels being cleanly divided, the quantity of blood lost depending 
on the region mvolved and the siae of the vessel cut. Gaping, or 
the separation of the etlges of the wound, ia limited only by the 
contractility and elasticity of the tissue involved. 

Treatment. Arrest hemorrhage by pressure, elevation and hot 
applications. If these fail, use torsion or ligatc the vessels. 
Kever use styptics, such as Monsel's solution, as they coagulate 
albumen, destroy tissue cells and retard healing. Secure asepws 
by washing the woimd and surroundmg skin with green soap and 
warm water and irrigating with a mild solution of bicholride of 
mercury. Examine the wound carefully to see if a nerve, tendon 
or muscle is divided, and if such injury is discovered, suture at 
once. Approximate the surfaces of the wound and maintain 
apportion by cotton wet with collodion, aseptic adhesive plaster 
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or Buture8. Drainage Lo not usually neceKiar>' in tb^sp n'oundj. 
Occasionally, however, jt may be safer to put a small wick of 
giiuKe in the moat dependent angle. This should be rpnio\-ed 
in twenty-four houre. Apply a dn>8Mmg of gaui« or cotton uul 
retJiin it in plat^ with strips of adhesi^-e plaster or a bandage. 
Unless one of the throe iudiMlioujt for an early chaugo of tbc 
dressing occurs, viz: pain, fever, or saturation with wound secre- 
tion, it sliould be left undisturbed until the seventh or eighth flay, 
when it is taken olT, the stitches removed, and another dressing 
applicil. 

LACERATED AND CONTl'SED WODNDS. 



A kccrat«d wound is caused by a tearing force; a contused 
wound is caused by a cniKhing force. It is, therefore endent 
that those two varieties of wounds are commonly comlnnvii, as 
an injury which causes laceration, at the same time results in 
crushing. The essential characleiistic of these woundx is the 
extenave destruction of tissue. Cells distant from the ymint of 
application of the force are devitalized, resulting in necrosis and 
rendering it iuiposaible for the wound to heal by priinarj' union. 
In lacerated and contused wounds, the skin is badly mangled and 
the underlying structures are either pulpified and killed or ela 
have their blood supply so impaired a.s to ultimately lead to necro- 
sis. Trophic nerves imd nutrient vessels are always damaged. 
Such wounds, therefore, are apt to slough, frefjHently suppurate, 
and are occaaionally followcii by cellulitis and by gangrene. 

Cautes. Ijicerat«d and contased wounds may be caused by 
impact of any blunt body. They are usually secu as the result 
of rapidly mo\')ng and hea\'y vehicles, or as the result of accidrats 
comiccted with moticru machinery. 

Sym-ptoms. The surface of the wound is irregular, shFeddyand 
presents lung, dangling strips of connective tissue, with more or 
less bto(Hl clot filling interspaces. In many instances it has dirt 
of every conceivable charactt-r ground into it. Pain issonK-times 
entirely absent, the severe injury obtunding the sensory nerves, 
but later excruciating pain may result. Hemorrhage at firstis 
notj as a nJe, great, although large vessels may ha\'e t)p«'n divided. 
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Hiisisdue to feeble heart action from syncope; to the niecrhaii- 
ical closure of the vessels from the pressure of the force causing 
the wound, and to the rapid coaRulation of llie blood from its 
contact with ragged tissue. Serious hemorrhage may occur 
later, homvver, after reaction takna plafu, or after the separation 
of ploughs. Shock isalways present in wounds of this character, 
the degree varying from a trivial fonn, such as n'sulta from a 
blow on the finger with a hammer, to a fatal form, such as is 
sometiriiL's n-ported after the evulsion of a limb. 

Treniment, .\lthough hemorrhage is usually trifling at the 
time of the injury, it is the surgeon's first duty to ligatc the \-i8iblc 
vessels. I>imng reaction from shock, the wound should be care- 
fully watched, for sudden or unexpectttd bleeding mayoccur. 
Shock, if present in a marked degree, should be combated in the 
usual way, although care should Ik- taken not to cau^w too rapid 
reaction by over-stimulation. W\ lacerated and contused wounds 
should be rrganl(?{l as infected wounds, ami the most diflifult 
and important task is that of disinfection. All foreign particles, 
such a& pieces of clothing, cinders, gravel, etc., should be removed 
with forceps. If the part be contaminated witli greases from 
machinery, it is best renioverl with sweet oil, followed by scrub- 
bing with green soap and hot water. Finally, the wound and sui^ 
rounding area should be irrigated with bichloride or carbolic acid 
solution, and then dried with sterile gauae. Devitalized tissue 
should be cut away; doubtful tissue left m place. Although 
drunage of these wounds is essential, artificial proxnsion for it is 
not usually ne«!ssary, as the surface is left oix-n, no effort, as a 
rule, being matle to bring (he skin edges together. Usually the 
best ilrcssing is a hot, antiseptic fomentation, made by soaking 
a thick pad of cotton in a warm solution of 0.5 per cent chloral 
hydrate or a 2 per cent boracic acid solution applying to the part 
and covering with oiled silk to prevent escape of heat and evap- 
oration of moisture. Tins dressing siioxJd be changed as fre- 
quently as it becomes soiled. Under this treatment, slougha 
wUI rapidly separate and soon a healthy granulating surface 
result. Epidermization may then be hastened by one of the 
rarious methods of skin grafting, or by the use of sonic of the 
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iogcnious plastic mcthoiU; by whicb flaps from the matpn m 
thrown over the denuded area. 

PUNCTURED W0UKD8. 

Punctured wounds are caused by pointed instruments aad puh- 
take cither of the natiut; of incised wounds or of contused and 
lacenttt'd wounds, according to the nature of the vuhierattng 
body. 

Causes. Keedlei=i, pins, daggers and stilettos make sharp, 
clean punctured wounds, while rusty naik, splinters of wood, or 
fence palings make contui«od and lacerated ptmctured wounds 

Symptoms. When Uic ini-lruniciit inflicting the wound it 
withdrawn, the tissues contract, blood and other Suids can- 
not find exit, and the external appearance f^ws little or no evi- 
dence of the extent of the injury. The amoimt of pain depends 
on the nature of the instrument inflicting the wound. If pro- 
duced by a smootJ), cutting instrument, it is considerable, but if 
produced by a diUI, bruising instrument, it is not so severe. The 
degree of shock experienced will depend not only on the nature 
of the instrument, but also on the anatomical port in^-ol^-ed. If 
a cavity is entered, such as the abdomen, the wound is said to be 
a pcnutratiiig wound; if the instrument passes through the cavity 
and appears on the opposite side, it is said to be a perforating 
wound. External hemorrhage is usually slight, although a large 
blood vessel may be injured and considerable internal bleeding 
result. 

Treatment. This depends upon the nature of the instrumi-Rt 
inflicting the wound and the anatomic structures through whii 
it passes. A punctured wound made by a clean, sharp 
ment, not involving any important organ, cavity or Mood vessel, 
demands only external disinfection and an occiusiw dressing. 
A wound made by a rough dirty instrument, such as a rusty nail 
or a splinter, demands free incision so as to expose ila track to 
the bottom, thorough disinfection and drainage. A neglect of 
this will not only lead to destructi\'c inflammation, but, in a cer- 
tain percentage of cases, to the development of tetanus. When, 
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owing to the location and direction of the wound, as n pimcturcd 
wound of the abdomen, it is thought an important organ may 
have been injured, it is wise to make an exploratory incision 
for the purpose of diagnosis and for necessary correction of the 
damage. 

ODNBHOT WOUNM. 

Gunshot wountls are caused by missiles that have been pro- 
jected by force derived froni L-xplosives. They have the char- 
acteristics botli of penetrating antl lacerated wotinds. 

Causes. The causes are missiles from the smallest bird shot 
to Ihe mammoth shells. Occiwionally the mjurj- may be inflicted 
by unbumt powder, wadding, fragments of nietal or pieces of 
Stone. A gunshot at close range makes a wound similar to that 
of a pistol. Shot varia-i in weight from binishot, one-fifth grain, 
to buckshot, 133 grains. A pistol ball varies from one-fifth 
to one-half inrh in diameter. They are usually designated 
sceordtng to the decimal part of an inch ; thus, a pistol termed a 
32 caliber has a ball whose diameter \s -32 of an inch. A rifle 
ball \iirie8 m size from the old conical minie boll, which weighed 
an ounce, to the modem steel-jacketed projectile of '.iO cjUibcT. 
The old Sprmgfield musket hail an effective range of only 200 
to 300 yanis, while the modem rifle has a range of from one to 
two miles. The bullet of the former was soft, readily flattened, 
and usually lodged in the individual wotinded, while the biiUet 
of the latt«r, owing to its hardnei^s and the velocity with which it 
is driven, does not undergo defnnnation and usually pejietrateH 
and perforates its victim, pulpifymg oi^ans such as the liver and 
kidney, and extensively shattering bones. 

Gunsfiot Wounds Occurring in Civil Life. Wounds from blank 
cartridges occur only at rinse range and are usually received in 
the palm of the hand. A cheap toy pistol is hard to cock, and 
a boy often places the muzzle against the palm of the left hand 
while he attempts to raise or lower the hammer with the right 
thumb. The injury consists of a combmatinn of a bum and a 
hlftcentioD. Tetanus is extremely liable to result, as blank car- 
trid^, in order to be made economically, a.rc often wadded with 
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infected clay. Wounds from fthotf^uns var>' in character, accord- 
ittg to the dieUincc of the individual from the gati when the dis- 
charge taken place. At .ihort nrngi? the shot luay strike as a solid 
body, carrying clothing and other foreign material into the 
tisflue. At greater distance, the shot will have separated, each 
missile inflicting a separate wound. Wounds from pistols vary 
wiUi tlie shape and size of the ball and the effecti\'eness of the 
weapon. Round bullets produce cochynMos at the point of 
entrance, lacerating the tissue, and having little penetrating 
power. A conical bullet makes a cleaner wound of entrance, 
and if it perforates, lea^-es a large wound of exit. A cheap pistot 
fired at close range frequently inflicts only trifling damage, while 
a high-gmde weapon, with the same airununition, would cause a 
fatal injury. 

Gunshot WouTids Occurring in Military Life. The modem 
anny rifle, with smokeless powder and a jacketed bullet of .30 
caliber, has a pejietrntion across the grain of oak of about twenty 
inches. This projection produces explosive effect at a range of 
within live bimdred }'ards, ami upon the skull at thirteen hun- 
dred yards, and upon the liver, spleen, kidnej-s and hollow n»- 
ccra at even greater distance. A bone, when struck within five 
hundred yards, is badly shattered. At fiftoen hundred to twenty 
hundred yanls, it is not usually coinrniniited, but cleaiUy per- 
forated. At the usual range of modern warfare, it is extraordi- 
nary how little trouble follows a wound made by the militaiy 
fifle, and how quickly healing occurs. This is due to the fact 
that, owing to its great %'elocity, the bullet becomes heated, so as 
not only to be itj^lf sterile, but to actually sterilize the clothing, 
skin, etc., through which it passes. Moreover, on account of its 
small cililxT. liigh density and great velocity, it does not carry 
foreign bodies with it. In a sen^e, it has very projierly been 
termed a " humane weapon. " The wound of entrance is email, 
and, in many cases, may be o\-erlooked. It is usually drcular, 
but may be triangular. The wound of exit is also small, taui 
may be round, or a mere slit; it is always larger than the wound 
of entrance. This b due partiaUy to the diminished velocity of 
the ball, but principally to the fact that the skiu at the point of 
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exit is DOt supported. The inocl«m bullet cuts, and docs not 
push aside, vesspla, henw primary hemorrhage is profuse if a 
large arterj- lies in il« pjith. The opening it mukes in fascia is 
small and the connective tissue fibers often contract so as to 
prevent drainage and interfere with the introduction of a probe. 
Miu<cleK, when stnick, are iifliially contused and pulpified. Ten- 
dons, owing to their mobility, arc often pushed iiside and escape 
division. Nerves are usually cut. Bones are either perforated 
or splintered into fragments. Penetrating wounds of the abdo- 
men are usually complicated by injury to the stomach, intestines 
or other viscera. 

Symptoms. Pain from gtinshnt wounds is variable. Men in 
the excitement of battle have been shot without knowing it. 
Policemrn and other nfficers of the law have been known to con- 
tinue the chase of a thief after being shot through the abdomen. 
A gallant Confederate general harl his tibial arterj* cut by a ball 
during a charge, and was uucoiiseious of it until he was told by 
a soldier that his boot was naming over with blood. On the 
Other hand, a gunshot injury rnay cause gn-at pain. Men of 
unquestioned courage have been known to mil in agony after 
merely being grazed by a shot. Old soldiers tell us that when 
they were stnick, it felt as if it were a blow with an axe. The 
amount of the hemorrhage depends upon the size of the blood 
Vessel injured and upon the nature of the bullet. It is greater 
in wounds caused by a conical bullet than in those praduced by 
a round bullet. Sometimes bleeding is trilling at first and be- 
comes profuse later, either as the result of the reaction from shock 
or of the disintegration of the walls of a contused vessel. Shock 
after a gunshot wound is usually severe, L-speciaUy in the case 
of a soldier who has been fighting all day without food or drink. 
The mental condition of the individual also inliuences it, as it is 
a well-known fact that the victorious soldier suffers less shock 
Hum does his defeated antagonist, from an injury of the same 
degree and character. Thirst is an invariable symptom follow- 
ing A gundiol wound, and is so great that it cannot be explained 
as due either to hemorrhage or shock. 

Diagnom. This is based on the history of the injury und 
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tJip nature of thi; wouud. In cndcBX'ormg to drtcmiine the 
extent of damage, it b» a good plan to place the parts in the 
position they were iti when the injury was inflicted. If possiWc 
the nature of the weapon, the direction and ditctance at which 
it vm fired, ^ould he ajicertnined. Ttie clothing tdiould be 
examined to see if any fraginents are missing that may have hetn 
carried into the wound. If the bullet hhs not r>erforatcd, but 
has lodged in the tissue, it is a great temptation to insert a probe 
in order to locate it. It hati been said that "the life of a tuan 
injureti by a bullet Ls in the hands of the doctor who first attetuk 
liim," and the |)robe has been called "an instrument of the devil " 
These facts Rhould be remejiibered, and if the probe is used, it 
should be done under the most rigid anlif^cptic precautions. As 
& rule, it is better to let the buUet alone untjl it can be located by 
the use of X-ray. 

Prognosis. This depends upon the nature of the injury and 
the symptoms present. Apart from the raecharucal injury in- 
flicted, the chief dangers are shock, hemorrhage and infcctiOD. 

Trtttlment. Gunshot wounds usually occur in bar-room lighten 
street brawls, in the hunting field, or on battle-grounds. TTiey 
are emergency cases and usually have to be treated without the 
aid of skilled assi.xtance or hospital accessories. The treatment 
applied njust be divided into two stages, tlie firet consisting iD 
what is done at place of accident ; the second in what is done after 
the removal of the victim to a bouse or hosfMtal. The indica- 
tions of the treatment in the fin«t stage are to stop hemorrhage, 
relieve pain and combat shuck. Hemorrhage is best arrested 
by direct pressure or the use of a tourniquet. Pain, if execsd%'e, 
is relieved by the hypodcmuc administration of morphine, and 
shock is combated by lowering the individual's hejid, the appiica- 
tion of external heat, and the administration of moderate dosa 
of strychnine and whiskey. Tlie wound should not be probed, 
for, under the surrouudings, asejisis is impossible. If antiseptic 
drcRsings are at hand, they should be applied, but if not obtain- 
able, it is better to leave the wouud exposed to the air than to 
oontaminati' it by the use of septic materials, such as luindkcr- 
chiefs or underwL'ar. 



As soon as po^ible, the patient should be tnui»porte(l to a hos- 
pital, where thp secotid sUigo of trefltiiifiit is airried out. This 
will depend entirely upon the nature of the injury anil the com- 
plications which are pre^nt. In many c&»ca', practically aothing 
further is necessary except the external disinfection of the wound 
or wounils, the applioalion of dressings, and the rest of the part 
by either the use of immobilizing apparatus or confinement to 
bed. Unless there is some uidicatiou, it is a mistake to attempt 
to remove the bullet. Most bullets are aseptic, and unless the 
wound becomes infKct^d, they will give no trouble. VVounds 
of the abdomen, brain and thorax generally call for an explora- 
tory optrration, in order to detect and correct the damage done 
to internal organs. Amputation may sometimes be demanded 
becaiuie of injury to the bone, joint or large vesflels or nerves. 

li\Tiat has been said, however, does not apply to wounds in- 
flicted by toy pistols. These nuist, in every case, be n^nrded as 
infected by the bacillus of tetanus, be heroically disinfected, 
opene<l and drained to the bottom, and the victim given pro- 
phylactic doses of the antitoxin of tetanus. 





LECTURE XLIV. 

WOXTNDS (CONTTNUEr)) — ARROW WOimOS — BRD8H BITRKS — DB- 
8ECTINQ WOUNDB— STINGS OF INSECTS — BITES OF SERPENTS. 

ARROW WOUNDS. 

Arrow wounds are wounrls inflicted by arrowEi. They present 
the featuFcg both of n punctured and a contuwd wound. At 
the pnuient time they are no rare that they do not require mucfa 
crainderation. Thoy arc practically met with only by Uie mili- 
tary surgeon or explorer in uncivilised countries. An airov 
consisti^ of a feathered shhit, tipped with a head of stone or metal. 
The hfnd is iiRUally fa,ttfiiied to the shaft by a leather thong. An 
arrow head, unlike a bullet, will not become encapsulated, and if 
allowed to remain in ti-wue will invariably produce suppuration: 
therefore, it is alwaj-s essential to remove it. This is sometime* 
an operation of difficulty, as the barbed head becomes entan^ed 
in tissue and caimot be withdrawn. If the shaft of the arrow 
is attached to the head it should never be pulled upon, but should 
be uupA ok a guide for dissection and cxposun; of the head. Some- 
times, if the arrow has almost perforated a limb, it is better to 
push it on and remove it through a counter ineisiou. The wound 
should he regarded as an infected wound and should always be 
disinfected and drained. 

BRCBH BURHB. 

Bnish bums are superficial abrasioDs and contusions caumiI by 
friction applied to the surface of the body. They are charae- 
terised pathologically by a bruehmg away of the Buper6ds] tis- 
sues, with eschar formation of the deeper structures. Tbere it 
little or no hemorrhage. Pain is usually immediate and intense. 
Later the eschar sloughs, leaving a raw surface which heals slowly. 
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Cautes. A brush bum may be produced by contact of the 
body with a rapidly-moving object, such as a revolving griudstoue 
or driving bi'It of a machine, or again, by the body of the individ- 
ual moving rapidly and coming with friction against ft stationary 
I object, ax when an individual involuntarily slides down a Bt«ep 
'incline or has a rope nlipped through the closed hand. 

Trtatmmt. From the nature of the wound, no effort to close 
it is feasible. The raw and oozing surface should be washed with 
a mild antiseptic ijolution and protected by moist, absorbent 
dressings. After the devitalized tisttue separates and a healthy 
gmnular surface rfsulta, it should be treated on the same prin- 
ciples as loss of cutaneoiut covering from any other cause. 

WISSECTION WOUNDS. 



Dissection wounds are wounds complicated by the introduc- 
tion into the system of septic material from putrefying organic 
matter. "Iliey occur chiefly in mirgeonn and students and in 
those who conduct post-mortem examinations. They are occa- 
sionally seeJi in cooks, butchers and fishmongers, who handle 
I putrefying organic subslanccs. They are simply examples of 
infected wounds and present nothing peculiar except great vini- 

ICQCC. 

Causes. The exact nature of the poison is unknown. A dis- 
section wound inflicted while working on a body injected with 
chloride of zinc <loe8 not often give trouble. A wound sustained 
in making a post-mortem, especially on a subject who has recently 
died from some septic process, such as puerperal fever, pyemia or 
erysipelas, is especially dangerous. Not only is the result of 
inoculation dependent upon the nature of the poison, but it is 
also largely influenced by the general health and local resistance 
of the individual affected. It is a well-known fact that students 
fresh from their summer ^-acation are rarely the victimsof serious 
infection, whereas, in thi? spring, owing t« lowered vitality from 
confinement and improper food, they are susceptible and fre- 
quently develop the condition. In every case of a dissection 
wound there must be an infection atrium, for the unbroken skin 
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ftctB tLB II barrier a<;atii!tt the introduction of tJie poiacm. This 
may be a cut or puncture inflick-d wliik- at work, or it may bv an 
abrasion, received previou»Iy, of which the individual is unraoi- 
scious. If is for this reason (hat rubl»r gloves arv advocalCTi 
when ojjcratuifl in tlie prpsence of piis, or wiien doing an autopsy 
on a subject who died of infoctiouB iliseaee. 

S]/mp(ojm. These, vary gmatly — from slight local inflamina- 
tion and suppuration to tliat of rapidly pro^^'ssiw gangicnr. 
Tin* wound Kunerally Ixjooinpjt rpd, inflamed and swollen. There 
is a chill, followed by high fever, a rnpiil ptiisL- and niarkeil prtw- 
tratlon. In bad c-uRes lymphangitis develops and red tines lead 
from the seat of infection to adjact-nt lymph nodes, which become 
eidarg(!d and lender, suppurate and break down. The prognneia 
will depend on tlie virulence of the poison and the resistance of 
the patient. If deatii ensues, it Is the restilt of septicemia or 
pyeinift, 

Treaimenl. The prophylactie treatment consmts in maintsiu- 
ing good general health, in disinfecting the haml^ carefully after 
doing an operation or perfonuinga post-mortem, and, if the hands 
are abraded, protecting them by wearing nibber glc-cs. If an 
accidental wound is iufiict<?d while handling spplic material tJie 
hands ehoukt be immediately washed and the poison withdrawn 
as far aH possiblt^, by mouth suction. The puncture should then 
bo cnhirged and cauterised with pure carbolic acid and drcsed 
with a hot iinlis(.'ptic fomwitaliou. It is also advisable to pro- 
duce passive congestion of the part according to Bier's method, 
at stated intervals for the next one or two days. If, desjMte or 
owing to the neglect of thdse measures, the symptoms of local 
and constitutional iufeetiou make their appearance, the surgeon 
in charge of the rase shoukl not wait for suppuration to de\Tlop, 
but shoidd make early and free incisions to open up the infected 
region and penult the free escape of poisonous fluid. TTiis pra^^- 
tice will relieve pain, save destruction of tissue, cut short the 
course of the di.><ease, and, in many instances, nill »a,ve life. Tbe 
incision should \x kept open by HghtJy jjacking with iodofonn 
gauze, and the whole limb should be kept enveloped in a wet anti- 
septic dressing. 
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Tbe comititutioDal treatment consists In the adminL^trutiotl 
of anodynes to relieve pain, stimulants in the form of whiskey, 
slryclminc and digitalis to overcome depression, and lftt<:r, touica, 
such as iron, quiiiine and arsenic to tiast«n convalescence. 



8T1NGB OF INSECTS, 

These are punctured wounds inflicted by the bite of various 
small animals. Although usually they are trivial, as is the case 
of a bite by a flea, bedbug or louse, they may be extremely painful 
when inflicted by a yellow jacket, wasj) or hornet, and again, they 
may be actually dangerous when due to the bite of a spider, centi- 
pede, i^forpion or tarantula. Tliese wounds are puiictun!d 
wounds, and, therefore, infected with ordinary pyogenic organ- 
isms They are also inoculated with tlic poison of the insect 
infiicling the bite, and further, and most important of all, they 
are soincliines the infection atria through whieh the essential 
e&\im of constitutional disease, such as malaria, yellow fever and 
bubonic plague are transmitted. It is an unquestioned fact 
that malaria and yellow fever are conveyed from one individual 
to anotlK-r by the mosquito, and that bubonic plague has itfi 
most frequent origin in the bite of infected fleas. 

Symptoms. Individuals vary grcfllly in their susceptibility 
to bites of certain animals. For example, some people scarcely 
abow the bite of a mosquito, while others suffer greatly. The 
symptoms also depend upon tiie nature of the animal inflicting 
the wound, the result on the same person being tiifFen^ut from the 
bite of a flea, a hornet, or a scorpion. In general, the local symp- 
toms are irritation, pain, heat, swelling and redness. If the local- 
ity be careftilly examined, often the sting of the insect may be 
aecn protruding. If the poison inoculatL^ is virulent there may 
be vertigo, ^•omiting, delirium anri prostration. Persons have 
been stung to death by bees, and in the tropics death is not at all 
uncommon from the bite of large spiders, scoqitous and taran- 
tulie. 

TretUmenl. E.xamuie the wound, remove the stJng and di^- 
fect. As the poison of all insects is strongly acid, pain may be 
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relieved by the applicatioii of some nlkiUi, such as anuoonii or 
IncarboDate of soda. Cold or heat le usually grateful. Iq caae 
of virulent pokoa a constrictor should be appljetl abo^T the bitten 
part, crucial incisions made to favor bleeding, atid the vouikl 
finally cauterized and dressed antiac'ptically. 

The constitutional treatment consists in combating the sjinp- 
toms as they develop^ — morphine for pain, ammonia, strj'chnine 
and whiskey for cardiac depres.tion, and later, tonics for geneml 
debility. 

BITGS OF SBRTENTS. 

Thc^se are wound.1 inflicted by the fang» of poiaonouBflnBkM 
lu Aint-rlca arc found the ratllcsuakc, the ground talt^tttlSk, 
the moccasin, the harlequin gnake, and a poisonous Tusard knovrt 
as the Gila monster. In India there is the cobra, for whose bite 
there is no remedy, and the ophiophagus, a hooded snake, wWch 
grows from twelve to fourteen feet in length. In Virginia and 
North Carolina death from snake bites is oomparatively nre, 
but in India, the mortality is frightful, it being estimated that 
20,000 people die annually from this cause, due partJy to the 
enormous number of serpents and also to the scanty clothing of 
the natives. A poisonous snake, unlike the constrictor, is short 
and thick, with blunt tail and a coftin-sbaped head. Its upper 
jaw is movable and its ligaments so arranged that a snake can 
swallow an object larger than its own head. On the under sur- 
face of the upper jaw, at what would normally be the site of \bt 
canine teeth, are two fangs, which, in the rattlesnake, are about 
three-fourths of an inch in length. They are conical, curved sod 
have a sharp point. On their posterior surface are deep grooves 
which give them the appcanmoe of being hollow. The Eangi 
comniimicate by a dtict with the poison glands which are situ- 
at d back of the eye, beneath the tempora] muscle. It is the 
presence of these glands which gives the sinister, angular outline 
to the snake's head. When the mouth is dosed the fangs lie 
against the roof and are covered by a fold of mucous membrane, 
but when the snake opens it« mouth to strike they fly forwanl id 
a pontion for action. The poison sac contains from ten to fifteen 



drops of venom. Its color varies from straw color to paJe green. 
It exerts a more pon-erful local effect on living tissue and induces 
more rapid changes than any known organic EubBtancc. It 
causes blood to lose its power of cnagtitation, and acts upon the 
capillary vessels eo tlmt llicir walls arc unable to resist the blood 
pressure and they rupture. Death from snake venom results 
from paralysis of the respiratory center. The mechanism of the 
act of striking \a thus described by Yarrow: 

"The snake prepares for action by throwing itself into a num- 
ber of supeximposed coils, uiwn the mass of which the neck and 
a few inches more lie looAely curved, tJie head elevated and the 
tail projecting and rapidly vibrating. At the approach of the 
intended victun the serpent, by a sudden contraction of the mus- 
cles upon the conwxity of the curves, straightens out the ante- 
rior portion of the body and then darts forward the head. At this 
instant the jaws are widely separated and the back of the head 
fixed firndy upon the neck. With the opening of the mouth the 
spheno-palatines contract and the fangs spring into position, 
throwing off tho aheath as they leap forward. With the deliwry 
of the blow the penetration of the fangs, the lower jaw closes 
forcibly, the muscles that execute tJiis movement causing simul- 
taneously a gush of venom through the tubular tooth into tlie 
wound." 

Symptoms. The symptoms of a snake bite depend upon the 
variety of a-rpent inflicting the injury and the amount of virus 
inoculated. The location of the bite is usually upon the hand or 
foot. Two parallel puJictures will be foiuid on examination, 
indicating the point of entrance of the fangs. Pain is variable, 
sometimes hardly noticed, and again severe. Swelling nipidly 
takes place, not due to inflammation, but to the effusion of blood. 
The tistiue breaks lIuwu and will become gangrenous if the patient 
lives a sufficient time. The constitutional symptoms appear from 
ft few moments to an hour after the bite. The patient feels faint, 
his knees give way beneath him and he may stagger and fall ; the 
skin is cold and clammy, pulse rapid and weak, breathing irr(^- 
lar. Tliere may be a sense of suffocation. In fatal casco these 
symptoms deepen and death tAke» place gradually from failure 
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of respiration. In favorable cases the symptoms continue for 
gome time and very slowly improve. 

Diagnosis. The diagnosifi is based on the historj- of the 
patient Imving been bitten, on the oxistcnco of a double punctured 
wound, and on the local and constitutional symptoms above 
described. The statement of the victim, however, cannot 
always be believed. A case is known where a small, bard^gcd 
boy going to the hen houfie for eggs, came Bying back hooie, 
claiming to have been bitten by a snake and e>d)ibiting two 
parallel punctured wounds on the ealf of his leg, which after- 
wards were proven to liavc been inflicted by the Ijeak of a setting 
hen, the location of whose nest was unknown to him. 

Again, a person may be inoctilated with snake venom without 
having been bitten. A young naturalist at one of the \"irginia 
springs bought a dead rattlesnake and made a careful dtssectioo 
of its head, Tlie scalpel used was not diainfcctcd and v,tls left 
on his d&sk. St'verat days later he picked it up and, in a fit of 
abstraction, traced with its point the name of bis sweetheart 
upon his arm. Shortly there was pain and swelling and be 
became nauseated and weak. A doctor hastily summoDed 
applied a strong solution of nitrate of silver, when at once the 
letters became legible. The diagnosis was plain, and under 
proper treatment recovery ensued. 

Profftiosis. This depends upon the variety of snake and the 
amount of venom injected. The bite of a cobra is invariably 
fatal, whereas that of a rattlesnake need not be so if prompt 
treatment is employed. A snake has but a limited amount of 
voKprn in its glands. If it bites a dog and aft^mards bites the 
hunter, the dog receives the greater portion of the poison and 
the man but a small quantity. Again, a bite inflicted through 
the clothing is less likely to prove fatal than one upon the bare 
skin. 

Treatmenl. Treatment, to be cHicient, must be prompt. A 
tourniquet should be applied above the wound to prevent the 
eutniucf of the poii^ou to the general circulation. Every second 
counts, and the first thing that oomes to hand must be used ns the 
constrictor. A cravat, handkerchief, suspender, or pieces of 



grape \TDe should be throwu around the limb, knotted and 
tvisted tight with a stick. As soon as this has been done the 
punctured wound should be enlarged with a knife and the 
poison removed as far as possible by sucking or by cupping. 
Next, the open surface should be cauterized. Fuming nitric 
acid may be used if available, but usually a thermo-cautery, in 
the shape of a piece of iron heated in a fire, must be employed. 
It is stated that frontieriynen in the West fill the wound with 
powder and then ignite it. 

The constitutional treatmeJit consists in combating prostration 
by the use of stimuhints. Alcohol is a favorite remedy. It 
should be given in moderate quantities; in too large doses it 
causes depression. Its injudicious use is responsible for perhaps 
one-half the deaths which occur after snake bite in this country. 
Other remedies employed are morphine, atryclinine and digitalis. 
The patient should be kept in a recumbent position, wrapped in 
bUinketa and his excitement and fears combated by a composed 
manner and reassuring words. After the constitutional symp- 
toms improve the tournitjuet is loosened for a motnent and 
then again tightened. The additional poison admitted to the 
eystem causes renewed symptoms, which are treated as in the 
oripnal instance. Thus by repeated loosening and tightening 
of the tourniquet the poison is given the patient in broken doses. 
Good judgment Ls necessarj- in the management of the tourniquet, 
for, if left on too long, gangrene of the extremity will take place, 
while if taken off too soon, an overwhelming amovmt of [wison 
may be admitted to the general system. In India much work 
has been done by the Government in an effort to secure a serum 
for a bite of the cobra. It has been found possible to render an 
animal imuuine, but up to this time little success has been 
attained in curing animals after thoy ore bitten. 



LECTURE XLV. 
Wounds (continued) — contusions .ksd BSoam, dubns and 

SCALDS — CAUSES, PATHOLOGY, 8TSIPTOM8, DtAONOSIS, PBOO- 
NOtilS AND TRKj^TMKNT. 



CONTUSIONS AND BRUISB8. 

A contuaon or bruine is an injury produced b}' the impact of 
a blunt body by which there in laccrfltion of the subcutaMous 
tissues, without breach of the continuity of the skin. They vary 
in degree from a pinch on & ^l'» arm to the pulpiBcation of a 
man's limb In a railroad accident. 

PaUtology. A contuiuon or bruise in a subcutaneous injuiy, 
the overlying skin or mucous membrane not being manifesUy 
broken. Blood vesselii may be torn, nerve fibrils injured, mus- 
cles ruptured, fat and fascia pulpified, but the wound ia protected 
from external influences by an intact epithelial covpring. When 
large vessels are niptured, hemorrhage is cousidcrable and the 
blood which coagulates in the tissue spaces is called a hematoma. 
When small ves-sels are ruptured, hemorrhage is moderate, and 
the discoloration which results is called an ecchymosis. Subcu- 
taneous bleeding, the result of a contusion, usually ceases spoit- 
toneously, due to the rt^etive pressure of the suiroundbg 
tissue. Blood which escapes is usually absorbed, the fluid 
elements be'mg taken up by the Ij-raphatics, and the corpuscular 
elcmentH cither returning to the circulation or being broken up 
and removed. The destruction of the red cells sets free pigment 
which stuiuB the tissue. 

SympUnns. Shock is always more or less obvious. It may 
be trivial as in a bniise infiicted by a playful [HQch on a pretty 
girl's arm, or profound and fatal, as is sometimes seen in a con- 
tusion of the head or abdomen. Pain is not usually great at 



first, as the impact of the blunt body obtunde the nerves and 
destrov's tfieir conductivity. It UHuaily comts onlfltorandiiiay 
be agoniising. Sruetting ia always seen to a greater or less tiegrKe, 
due to tlie transudation of serum or the escape of blood into the 
tissues. It varies with the looseness or compactness nf the part 
injured. The fiwellirig attending a "black eye" is much greater 
than that resulting from a mashed finger. Discohrnlian of the 
skin quickly appears in contusions of tniperBcial tissue, but ia 
often delayed several days when injury to deep tissue occurs. 
A bruise inflicted by pinching the skin bcconicH blue witiiin a 
few minutes, whereas a contusion produced to a woman's 
breast by a fall will not be attc;ndfd by discoloration for 
several days, g.nd when it appears, will be in the shape of a 
crescent below or a ring around the mammary gland. 

The discoloration of a bruise is first purple or black, and, 
u it fades, becomes green, and finally yellow. This is due to a 
chemical change in the hematoidin, which is not well understood. 
Aft«- a contusion there is local soreness and pain upon move- 
ment, which, under rest and proper treatment, slowly subsides. 
In some cases there is atrophy, due to injury to trophic nerves, 
or contraction and permanent loss of power. Occasionally 
infection may take place, and acute or chronic inflammatory 
conditions follow. 

Diagnoais. The part is tender, becomes swollen, and somD- 
times shows a local elevation of temperature. Discoloration is 
always present, occurring immediately when there is subcutaneous 
hemorrhage, and after a few days when deeper structures are 
lacerated. 

PrognoM. The prognosis depends on the nature and location 
of the injury. Some bruLtea are so trivial as to pass unnoticed, 
while others are so severe that death soon follows. 

Treatment. The gencnJ treatment consists in measures to 
combat shock and remedies to relieve pain. The local treat- 
ments consists in, first, giving the injured part rest, which may 
be effected by the use of apparatus such as splints or slings or 
confining the patient to bed. If there is much hemorrhage or 
serous effusion, elevation and com-premon should both be used. 
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C<xnprcsson may be effected by strapping with adhesive plister. 
applying a rubber bandage, or by placing a voliuiiinuus dressing 
of cotton over the injured part and coniimng it so as to make it 
exert, through its n»iliency, a uniform, eiyuable pressure. The 
use of cold and fmil are tinie-honored remedies and do much good 
if properly employed. Cold is indicated when the injury is hot 
and painfid and when there is no danger of gangrene fmm 
impaired nutrition. It may be employed in the fonn of ice-bags, 
cloths wrung out of cold water, or by the u^ of e'vaporatitig 
lotions containing camphor, witchhaxel or arnica. Heat ts uscftil 
when the injury is sovcro, aud, owing;, to the disorganization of 
tissue, there is danger of necrosis. It may be employed in litv 
form of hut water bu^ or warm fomentations. After the acute- 
ness of the injury subsides, maaitnge and stimulating linimenls an* 
of value. They aid the circulation, break up coagulated lymph 
and improve the nutrition of the tissue. Uliile an inciaton into 
a contused area is always to be depriwated, as it opens up devital- 
ized tissue and endangers infection, still, in rare instances, it 
has to be done. It ia aoinctimes indicated shortly after an 
accident, in order to ligate a vessel which contiaues to Ueed, and 
again, several weeks after the injurj-, to remove a hematoma 
which refuses to be absorbed. 

BURKS ANU SCMX». 



A burn is an injury inflicted by dry heat ; a scald is an injur? 
inflicted by moist heat. A bum is usually localised, while scalds 
are often more extensive, because the clothing diffuses the fluid 
over a greater area. Tliey are identical in their pathology and 
treatment, and will, tJierefore, be considered together. Thej- 
vary in severity, depending on the dt^jree of heat applied and the 
length of time the tissues are subjected to it. The classification 
of buras, as given by .some authors, is extremely complicated- 
For practical purposes, only three classes need be made, vi«: 
those of the fi.rsl degree, which involve the superficial layers of the 
skin and are characterized by redness, without vesication; thoee 
of the second degree, which involve the corium and are chaiae- 
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t«rize(t by tbc formntion of vesicles and bullie, and tlioisc of the 
third degree, which destroy the entire skin and partially or com- 
pletely carbonize fat, fascia, muscles and underljTug structures. 

Pathology. There is destruction of tissue by the coagulation 
of the albumen of the cells, resultUig in necrosis or gangrene. 
Blood may he coagulated in the veesels or may be so changed 
Rs to cause inerojLsiHl adhesiveness of the corpuscles, resulting 
in thramboRis and embolism. Biutis of the first degree are 
characterized by erythema or redness, attended by engorgement 
of the blood vessels of the superficial layers of the skin. Bums 
of the second degree arc characterized by the formation of 
vesicles filled with serum, due to the involvement of the rete 
mucosum and the corium. Bums of the third degree are charac- 
terized by destruction of the skin and subcutaneous tissue, nith 
carbonijjalion and the formation of an cuchfu-. 

Symptoms. Pain ht sharp and excruciating, the character and 
d^ee depending on the depth and extent of the burn. Bums 
of the first degree are more painful than those of the third, 
on account of the fact that in the fonner the nerves arc exposed, 
while in the latter the nen-es are destroyed. Redness quickly 
appcare after a burn aud is must prominent at the mar^ns. 
This is due to inhibition of the vaso-constrictor ner\-es and conse- 
quent engorgement of the blood vessels. Swelling of the injured 
part occurs, and is due to the escape of serum into the tissue, 
from increased porosity of the capillary walls. The amount of 
swelling depends upon whether the tissue injured is loose or 
compact. Vesication or bleb formation is due to separation of the 
layers of the skin and the accumulation of senim between them. 
CaHtoniiation or eschar formation con«sts tu the destruction of a 
large nia,=is of cells, which die and are sepanited from the adjac(>nt 
tissue. The c»char is sometimes bhick, although it may be 
yellow or white. It may remain drj' and slowly separate, or it 
may become infected, liquefy and disintt^ate. 

The constitutional .symptoms of a burn consist in a rapid, weak 
pulse, shallow respiration and subnormal temperature — ui other 
words, shock. In severe case^i, this prostration is succeeded by 
delirium and death; in most cases, however, there is reaction, 
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followed by fever. There may be vomiting, diarrhea and cod- 
gcstion of the interruU oi^gans. The blood changes are peculiar 
and interesting. There is increase in the number of red blood 
edls, cBUfied by venoua tita^a and by lass of blood senun. "Hicre 
U also increase in number of the white blood cells and of the 
Uiird blood ccUa. The blood, an a whole, Rhowa a marked tend- 
ency to coagulate, and small intervaacular clots may be thnnm 
into the circulation and cause damage to distant structures or 
oigans. The liver and the kidneys are the frequent scat of 
infarcts from throiiilmsis and cmbolisiu. Often there is inflani- 
mation of the duodenum, followed by ulccratioD, which some- 
times resulta in perforation. For a time it waa supposed that 
this was due to emboli, but more recently the theory of Williaxn 
Hunter has been adopted, who explains the condition as the 
result of the irritation of bile, which lias been altered by the 
elirnioation of toxi(; materials throiigh the liver. In had bums, 
there is usually albuminuria, and sometimes hemo^obtnuiia. 
Often the kidneys cease functionating and death results from 
uremia. Pneumonia and meningitis are also occa^onally fatal 
complications. Owing to the presence of an open wound, infec- 
tion commonly occurs, with local suppuration and genera] septi- 
eemia. As a result, there may follow ulceration, ecUuhtis, gan- 
grene, erysipelas or tetanus- 

I^ogriosis. Tlie prognosis of a burn depends upon the age 
and general condition of the patient. The very old, the very 
young, and the ft'eblc and debilitated, giving high mortality. It 
also depends on the depth and extent of the bum. The depth 
of the injury does not make as much difference as it« extent, for 
the same person may recover from the effect of having an extrem- 
ity carbonized, while he would surely die if two-thirds of his 
cutaneous surface was merely reddened by a bum of the first 
dt^ee. This Is perhaps due to the sudden arrest of the elimina- 
tion of effete product** through the sweat and other cutaneous 
glands, and the overwhelming amount of work thrown upon the 
kidneys which, already engorged, are unable to meet the demands 
made upon them. 
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Treatment. The immediate treatment of bums conristsin 
retiiedies to relieve pam and to combat shock. Tlie patient 
should be placed in a warm, quiet room, external heat applied 
and cttUnulants and morphine administered hypodcrmically. 

The Local TrealTtierU. The clothing should be removed and 
chilling prevented by keeping the imburned parts of the body 
carefully covered with a blanket. In severe bums it is usually 
neccisiary to administer an anesthetic in order to disinfect the 
part and apply an appropriate dressing. Fragments of skin, 
particles of dirt and clothing should be cjircfully cut nwmy. 
Blebs or blisters should be opened and the entire area should be 
waslied with green soap and warm water, irrigated with a car- 
bolic acid solution and afterwards with alcohol. This being 
accomplished, one of the following four methods may be adopted : 
First, the application of a moist dressing; second, the application 
of dusting powder with dry dressing; third, the application of 
oils or ointments, and fourth, the open air method of treatment. 

Ist. The moist dressing consists in saturating a pad of cotton 
or gauze with nomial salt solution, bicarbonate of soda, hydrate 
of clJoral or acetate of aluminum solutions, placing it over the 
burned surface, covering it with oiled silk to prevent the escape 
of heat and moisture, and retaining it in position by suitable 
bandages. The pad should be removed and replaced once or 
twice in twenty-four hourn. A moist dressing which has given 
unusually good results is a solution of picric acid. It must be 
used with caution, however, if the bum is large or the [»iticnt 
is small, for fear of systemic poisoning. Gauze saturated with 
a one per cent watery solution of picric acid is laid upon the 
burned area. This is covered with dry absorbent cotton and 
sccurtrly faKtened in place. The first dressing is not changed for 
from three to five days, and the next dressing should be left on 
until the wound has healed. 

2d. The Use of Dusting Povxlers has many advocates- After 
the burned area is disinfected, it is thickly powdered with iodo- 
form or with a mixture of three parte boracic acid and one part 
salicylic acid, or with one of the numerous proprietary antiseptic 
powders on the market. The surface is then covered with gauze, 
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a pad of cotton, a layer of oiled silk, and the vho\e confined by 
a bandage. In favorable cases this may remain without diaoge 
until cpidcnnization is complete, healing taking place under it 
as it would under a large aseptic scab- 

3d. The Us€ of OUn and Oinftnentt has been lai^y employed 
in the past, but is generally discouraged by modera tcachefSL 
The advantages are the case of appUcation and the ahnost 
instant relief they afford by excluding air. The objection is the 
almoHt certainty of infection, with prolonged suppurntion and 
tedious eoDvalescence. The oleaginous dressing with greatest 
reputation is called cairon oil, named after an iron foundry in 
England where it wns first used for accideiital bums on laborers. 
It consists of a mixture of equal part«; of linseed oil and limS < 
water. It rendlly undergoes putrefaction and has no place in 
modern practice. There is a substitute known locally as Peplc's 
Antiseptic Grease, which acts as efficiently and is freer from 
objections. Its fonuula is castor oU, 94 parts; bcdsani Peru, 5 
parts; carbolic acid, 1 part. 

4th. The Open A ir Treatment for bums is the ucwcst and latafl 
method, and has many ardent ad^-ocates. It consists in the dis- 
infection of the burned surface and then it« cxiH)s»irc to air, 
without protection by any overl)ing dressing. If the burn be 
extensive, the patient is kept nude in a room, the temperature 
of which is maintained at about 110* F. The scrum which 
eseapea from the burnt surface soon dries and fonns a scab^ 
and healing occurs rapidly under this aseptic shield. 

General TrealmenL Patients, the victims of burns, should 
be well nourifihed, their Ix>wels carefully rt^ilated, the functiffli 
of the kidneys watched, and, if necessary fitimulatcd. Iron,, 
quinine and alcohol should be prescribed to support the sj 
under the drain of prolonged suppuration, and oomplicatit 
Mich as penumonift. pleurisy, peritonitis or sepns, conil»at«l 
the usual remedies. The sears which result from bums and1 
scalds are almost certain to contract, and sometimes result in 
serious deformity. This should be prevented as far as possible by 
position, splints, active and passive motion, and lata-, if necessary, 
by operative measiu-es. When hirgcuroaiiftrc burned, healing may 
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be m »iovr that it may be neces^iary to hasten epidermusation by 
skin grafting. 

X-Ray Qfui Radium Bums. After exposure of the skin to 
the X-ray or |x>wcrfiil nidiuin siilts, thoro is sometimes noticed, 
a few daya later, a reddening or pigmentation of the surface. 
In some cnaes the result is «LnipIy an erythema, altfuded by 
k)RS of hair; in other cases blisters form filled with blood, which 
break down and develop into an ulcer. In severe cases there is 
necrosis not only of the surface epithelium, but of the underlying 
connective tissue. .\n ulcer due to the action of X-ray or radium 
frequently causes excruciating pain and refusea to heal under 
all local treatment. When this condition is met with, the only 
way to correct it is by extirpation of the diseased area, and 
covering it with skin, either by grafting or plastic work. 

Bums and Scalds of the Tongue, Phanjnx, Glottis and Epigloilia. 
A child or lunatic may drink boiling fluid or may inhale ateani 
from a tea kettle. Firemen occasionally suffctr front being 
suddenly enveloped in a cloud of hoi steam or from inhaling 
hot vapor or flame. The symptoms which follow are great 
swelling, severe pain, large vesicles, accompanied by difficulty 
in speaking or swallowing. The treatment consists, in coiiibating 
shock, relieving pain and constantly giving the patient bits of 
ice to suck. If HWflliiig of the tongue is great, multiple lon^- 
tudiiial incisions should be made on its dorsum. In cases of 
edema of the glottis, intubation or trachmtoiiiy may be necessary. 

BJirns of the Esopfuigus. The esophagus is rarely scalded, since 
a boiling fluid seldom goes below the pharynx. A strong acid 
or alkali, however, may be swallowed, producing, to all practical 
purpcseo a burn. Such accidents cauae shock, difllculty oF 
breathing, \iolent pain and bloody vomiting. Perfomtion may 
occur, and in many oxseH severe gastritis resiUts as a complica- 
tion. These wounds are extremely liable to be followed by 
stricture of the esophagus. 

Treatment. Some remedy should be immediately administered 
to neutralize the caustic. If, as is usually the case, it is concen- 
trated lye, then an acid, such as vinegar, should be ejnployed. 
Large draughts of water should also be given. Feeding by the 
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mouth should be avoided for some days. Rectal alimentation 
may be practiced, but many surgeons claim that a patient cannot 
be sustained a sufficient length of time by this method, and advise 
the operation of gastrostomy immediatdy after the accident, 
in order that food may be directly introduced into the stomach, 
without irritation to the inSamed esophagus. When mouth- 
feeding is begun, the food should, for some time, consist of 
liquids. After two or four weeks, the use of esophageal bougies 
should be resorted to, in order to prevent stricture. 




ASKITIC SURGICAL TBCHNIQUE— I'REPARATION OF rATIENT KOR 
OPERATION— PREPARATION OF OPERATING ROOM AND ACCE9- 
SORIiSB — AFTER CARE OF PATIENT — TECHNIQUE IN (XIUNTRT 
PRACTICE. 

The principles of aseptic and antiseptic surgery are fixed. 
The nif'thoda adopted for the application of these principles to 
practice, vary with the enviroruiients of the surgeon, the character 
of hi» work, and his conception of what 13 essential and what is 
not CMScntial to succcsa. I^ack of space prohibits a description 
of the various ways by which different men endeavor to accom- 
plish the same object; hence the following is simply an outline 
of the methods followed in St. Luke's Hospital, of Richrnond, 
Va. No claim is made for originality, as almost every detail has 
been derived from outside sources, nor is it bcUevcd that perfec- 
tion has yet been reached, as changes from time to time are 
still found advisable. All that can be said is that results aro 
very satisfactory. 

An earnest effort has been made to fulfill the requirements of 
Ochsner who states that to attain the best results a technique 
must be (1) simple so that defects may be readily detected, (2) 
unijorm, 60 that assistants may be drilled to do the same thing 
in the same way, and (3) reasonable, so tluit the end desired is 
always imderstood nn<i nothing is done without a purpose. What 
Price calls "fuss, feathers and foolishness" has been discarded. 

The subject will be divided for discussion into the preparation 
of the patient, the preparation of the operating room with its 
accessories, and the after care of the patient and the wound. 



I. PREPARATION OF THE PATIENT. 

If practicable the patient is admitted to the hospital several 
days before the operation, and for the last forty-eight hours is 
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confined to bed. This pvcs the surgeon an opportunity to study 
the cuse nii<l allows thp patient to become accustomed to tlie 
new KurrouiiiliiigB. The hiyirt and lungs ai-c carefully exainin<yi 
to determine the safety of the aneeUietic, and the urine analyzed 
to ascertain the condition of the kidneys, and the patient is 
studied carefully and repeatedly with reference to details of 
atnicturc and function for we are dealing; with uidi\'iduaU a« a 
whole as well as with their diseases. Complete histories and 
pliysicul examinations of each case arc made and recorded. The 
bowels are carefully regulated, and the patient is urged to drink 
abundantly of water. A daily tub bath is ordered, alao an anti- 
septic douche, if the cjise be a gT-Tieonlogicjil one. The regular 
use of the tooth-brush and of antiseptic mouth wash is directed. 
The diet is simple and nutritioie and of a chaiarter to leave 
little refiiduid iimtter in the intestines. If the bowels contain an 
excess of gas a tablet is prescribed composed of resorcin, rhub&ri), 
bifiiiiuth and sodiiuii sulphate, known locally by the drugpsts 
as C. R. Tablets. The night before the operation the field of 
operation is cleanly shavc^d and the patient given a warm tub 
bath. The site is then disinfected by thoroughly scrublMng with 
hot water and green soap, bathing with a 70 per cent solution 
of alcohol, then with a 1-1000 solution of bichloride of merciuy, 
and finally a moist biclduride compress is applied which is 
retained in place by a bandage or binder. For shading a sharp 
clean laxur is used, and in scrubbing a mop of soft gauxe employed. 
It has been found that a dull razor and a stiff brush cause p*in 
and rouglieu or excoriate the skin lio as to make it readily sus- 
ceptible to infection. 

After the foregoing is completed the patient is put in a clean 
gown and nmde comfortable in bed. If tht^re is any evidence of 
oxImustioQ a cup of beef tea is given. Before going to slcvp a 
purgative is administered. Castor oil is the one preferred, but 
if the patient ubjeels to it two compound blue pills aresubstituli-d. 
Tliey are known locally asC. B. Pills and conast of aloes, rhubarb, 
blue mass and colocynth. 

If the patient is restless or nervoua fifteai grains of chloretone 
are given. This not only induces sleep but seems to have some 
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effect in lesgfiiing or prcventiag nausea artcr the aocsthctic 
Next morning a* soon as the patient awakes, a saline aperient 
is given, aud this is shortly followed by a soap auds enema. 
Xo food is given by mouth for frrnr hours before the operation, 
and the bladder m emptied inmiediately before the admin- 
l^tmtion of the anesthetic. WTien the hour fnr the operation 
arrives the nurae pins a blanket lightly around Uie patient's 
limbs from pubes to heels, securely fastening it so as to make 
a neat, eoiiipact roll. The gown is then pulled down over it. 
A wheel stretcher is brought to the bedside, a second blanket 
thrown over it and the patient placed on it and transported 
to the anesthetizing room. It is bad practice to begin the 
anesthetif in the patient's bed room, for while it removes one 
of the disagreeable features of an operation, it is attended by 
a prolongation of anesthcHta and conseciucnl increased liability 
to shock and nan.'iea. The anesthetining room adjoins the 
operating room imd is furnished with two small tables. One 
table is for the anesthetist and contains chloroform, ether, masks, 
towels, vaseline, gag, tongue forceps, pewrly of auiyl nitrite and two 
hypodermic syringes, one loaded with J gr. of niorph'me the other 
with 1-20 gr. of strychnine. The other table is for the materials 
to he used in the second sterilization of the site of the incsion. 
Upon it are sterile mops for scrubbing, a fenestrated sheet, Eve 
sterile towels and four glass flasks, containing respectively tincture 
of green soap, 70 pi-r cent solution of alcohol, sterile water, and 
I-IOOO bichloride sohition (the last two warm). As soon as the 
patient reaches the anesthetizing room the anesthetic is com- 
menced. After nnconsciou.'<ness has ensued the operating table 
18 brought in, placed alongside of the wheel stretcher and the 
tramfer of the patient from the one to the other effected. Now all 
should niove quickly and sitiuothly, for rapid, systematic work will 
reduce the timeofane.'<thesiabymaciyminutcs,amatterof impor- 
tance in most cases. The patient is fastened to the table by two 
cotton bandages, one just above the knees and the other just 
above the ankles. 'Ilie arms arc extended by the sidt« and 
fastened by bnjad bandages about the wrists, care being taken 
not to constrict them. 'Hiln rubber pads are pushed under the 
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elbows to prevent them chating against the table. All knot« 
tuiod in fastcDing the patient arc hiilf bows which can be readily 
Ioo!*«iecl. The protective dressings are removed from the at« 
of operation. Light oil cloths arc pUccd so as to protect tl>e 
gon-n and blankets and the field is again prepared as on the night 
before. A clean assistant scrubs it with grwu Eoap and sterile 
WBto*, going nide and including all land marks which the sur- 
geon may desire to locntc. Undue wetting and chilling ot the 
patient are carefully avoided. The soap is rinsed off, then com- 
pletely removed by free use of 70 per cent alcohol, after vhkii 
it is washed with a I-IOOO bichloride and covered with a towd 
soaked in the same solution. Sterile toweb arc [tlaced over the 
rubbers and a sterile fenestrated sheet over the whole. The 
patient ia now rolled into the operating rooiii. This second 
sterilisation of the site is a step of extreme importance, for the 
itching induced by the early preparation often impels the patient 
even though asleep, to seek reJief by thrusting a hand beneath 
the bandages and thus contaminating the skin. 

n. pbbpaRation of the operating boom and rw 
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The operating room is the heart of every surgical hoBiMtaL 
On it arc laviiihcd more time attd money, and to it are gi\"en more 
care and thought than to any other part of the institution. And 
rightly so, because on it and its proper management depend in no 
small degree the life of the patient and the reputation of the 
surgeon. A graduate nurac is la control of the operating room 
and she is responsible for its management. There is no divnigoo 
of authority, for here as elsewhere success can be achieved in its 
hightrst degree only when there is one head. Assistants lo>'ally, 
faithfully and conscientiously do their port but they are subordi- 
nates. They are not changed too freqpuntly as good work L* 
essential and elTiciency comes only with experience. The mem- 
bere of the operating staff are drilled imtil they know how to get 
clean and stay {!lcaii. They arc made to feel the great re^ipon^- 
bility entrusted to them. In them is inculcated the "Belief in 
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the Aseptic Idea," which leads to the development of the "Sur- 
gical Conscience." A well trained assistant should feel instinc- 
tively a contaminating touch, or a break in technique, an the 
musician feels the rasp of a false note, or the teacher the jar of 
a double negative. 



DEBCRlPnON or THK OPKH.\T1NO KOOM. 

The operating room has a tiled floor, tiled wainscoting and 
waterproof walls, which can be washed or wiped down. In 
addition to a Ijoiintifui supply of daylight coming from a sky- 
ligiit above and large windows on the sides, it has electric ligbtF 
and is no heated that its tempt^ature can be easily maintained 
at 80° F. It is also provided with large porcelain washstands, 
with hot and cold water, the flow controlled by foot pedals. 
These basins are used exclusively for washing the hands- There 
is a porcelain sink in one corner for emptying waste water, etc. 

The furnishings of the operating room are rigidly simple. 
TTiere are no ahdvcs with bottles for solutions or jars for materials 
to catch dust. There are no cases for inslrumcnta as they 
occupy space and their contents nist in the steam-charged atmos- 
phere. Id short, there is nothing in the room that is not to be 
actually used during the operation, and nothing that would 
prevent the room from Ijeing quickly and thoroughly cleaned 
and dis'mfectcd. 

The necessary equipment consists of: (1) an operating tabic, 
(2) a glass or metal topped instrument table, (.'() a sponge table, 
(4) a stand for solution basins, (5) two light stands for liand 
basins, (6) water sterilizers for hot and cold water, (7) a glass 
irrigator with rubber tube and hard rubber oi- glass nozzle, (S) 
a small metal stool. In an adjoining njom easy of access there 
are (9) an autoclave sterilizer, (10) an instrument boiler, and (U) 
a utensil sterilizer for Ixiiliug basins, trays, etc. The last three are 
purposely located in a separate sterilizing room, because an open 
flame cannot be used in the optTaling room during the adraiiiis- 
tration of an anesthetic, owing to the fact that the vapor of 
ether is inflammable, and that of chlorofonn is decomposed) 
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lUiemting chlorine, which is extremely irritating to the lunfp 
of both operator and patient. The various iJiMes and stands 
eniuiicratcd art- covered with white enamel paint, which protect* 
the metal and can be re-applied whenever needed. 

PREPARATION OK THK OPKHATINO ROOM FOR AN OPEHATIOX. 



Sterilizatwn of Linen. On the morning of the operation the 
sterilizer ia packed with all gowna, caps, sheet*, table covcre, 
towels, dressings and sponges that are to be tised. These are 
placed 80 loosely that the steam eon readily gain access to aD 
parts of every article. In an autoclave thus packed thirty 
minutes of steam at fifteen pounds pressure luw been found by 
actual test to be sufficient to completely exterminate all organiaro 
and tJieir sijures. 

SterUizatijjn of lia^na, Pitchers, etc. The agate and poroebia 
basins, instrument traji* and pitchers are boiled in the utea<il 
sterilizer fnr ten minutes before each operation. As disinfection 
by hut water is much the aunplest method, in the absence of a 
regular utensil sterilizer, one should be impro\-iRed by putting 
an ordinary tin wash boiler on a gas stove. 

Cleaning and Arrangement of Ike Room. Every one or two 
weeks, the time depending on the character of the work don^ 
the operating room is filk>d over night with fonnaldeh>'de gas. 
This is done to exterminate germs that may have collected in 
inaccessible places. The morning of the operation, the walls 
and floor of the room are washed, and the tables and other furni- 
ture are wiped with a 1-1C)00 bichloride solution. Any dust in the 
air is precipitated by allowing an escape of steam from the vnXtr 
sterilizers. The nurse in charge arranges oil furniture and sets 
that everything is in proper place. She put« the baeana and 
trays In the utensil sterilixer, the mstrmuentfi in the instrument 
boiler, and opens the door of the autoclave. IJaving, as far as 
possible, done everything that could be done bt-fore sterilizing 
her hands, she next proceeds to disinfect th«n and put on her 
sterile gown and rubber gloves. She now unpacks the autoclave, 
covers the instrument and sponge tables with sterile sheets, 
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places the in^nimeiit trays, Bolutiou and bund basins and sets 
out every article to be used in iteasngced positinn. She is aided 
in thiFt work by an a»4iRtant who filh thesolution and hand basim, 
makes up the salt solution and performe every duty that would 
entail itoiling of the other's binds. The clean nurse tjuickly 
perfonn*; her task without once contaminating her bands. A 
technique, broken by frequent rushes to tlie solution basin to 
reaterilise hands, is faulty and dangerous. Tlie inetniments, 
sutur&t and tigaturm are now brought in and arranged ready for 
use, with as little handling as possible. F'inally, the patient is 
rolled in from the anesthetizing room and the operation begun. 

DUTIES OF AMI3TANT8, 

The number of aMsL-stants varies with different operators, and 
with the same ojMirator imder different circumstances. The 
following is a convenient division of the work. 

The Anestkelizer stands at the hwid of the table. A tank of 
oxj'gen fixed for use should be within easy reach. His duty 
consists solely in administering the anesthetic, which rcquiros 
his undi\ided attention. 

The First AssislaTit stands to the left of the table op|X)sit<i the 
surgeon. He sijonges the wound, eatches bleeding vessels, and 
assists the operator in any way possible. He sliould anticipate 
the needs of the surgeon and direct the work of theother assist^ 
ants. 

The iMtrument AiimUini stands behind and to the right of the 
surgeon, at the instrument table. He i«u«es instruments, liga- 
tures and sutures to the surgeon as needed, keeping instruments 
in pljice, and assisting otherwise when retjucsted. 

The Sponge jVwrse stiinds behind and to the left of the first 
assistant. She lias charge at the sponged, diaphragms, dressingHj 
drainage strips and sterile towels. She passes sponges to the 
firat assistant and supplies diaphragms wrung out of hot salt 
solution. Of these she kwps arciirate account so that none may 
be accidentally left in the abdomen or wound. At the com- 
pletion of the operation she recounts them to see that all are in 
band. 
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Exfra Asmtanl, or "Dirty Nurse." The assistants who have 
been designated have all to work with sterile hands, and should 
they in any way accidentally oontaminaU! them tbc>- must 
immediately clean them again. The extra assistant perfonu 
all such duties as would necessitate soiling the bands of the 
others, such as readjusting the patient on the table, emptying 
and rcfiUing solution basins, opening or ctoElng doors, attend- 
ing to wants of the anesthetizer, and the innumerable little 
duties that promote harmonious working of the entire staff. 

Preparation of Water. An abundance of water is needed for 
preparing the ate of the operation, making and replenishing J 
solutions, and supplying fresh water for the hands of tbe opetA 
ators. Water flhould first pa«t through a close filter to remoTej 
any organic or inorganic matter suspended in it Boiling for ten 
minutes renders it sterile. Two tanks arc kept in the operating 
room, one of cold and one of hot sterile water, so the extra nurse 
can make a solution of any desired tcniperalure by mixing them 
at a moment's notice. 

FrepaTolion of Solitlions. Many solutions arc used, to disin- 
fect the hands of the surgeon and the skin of the patient, to irri- 
gate infected wounds and cavities, and to wann and inoisMB i 
gauze diaphragms that are to protect exposed viscera. 

Normal Saline Solution is prefwired by dii<t!K>lving three dracbnM • 
of sodium chloride in one half gallon of water. As this often' 
has to be quickly done during the proccw of an operation, it b 
necessary to have sterile salt in readiness. This can be dose, 
by sterilizing the salt in an open mouth bottle in the autoclave, 
or by ha\-ing a concentrated solution (three dtachms to the 
ounce), that has been boiled for ten minut«5. 

Bichloride Solution. This is used in strengths varying from 
1-1000, employi-d in stcrihzing the lumds and skin of the patient, 
all the way down to 1-10,000, used for irrigation of wounds andj 
ca%itie». It can be quickly preiJiired by dissolving in a gi^ 
quantity of sterile water the number of tablets of bichloride ■ 
mercury specified on the bottle by the manufacturer to niake 
the desired strength. When used in large quantities, it is cheaper 
to keep a concentrated solution; say thirty grains of bichloride 
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of mercury, two and one-half minims of hydrochloric acid, and 
a small quantity of methylene Uue, to the ounce of water. One 
ounce of this solution to one-half gallon of water makes a 1-1000 
solution. 

Thiersch's Solution is used especially for irrigating the bladder. 
It is prepared by dissolving one drachm of salicylic acid and six 
draelmis of boracic acid in one-half gallon of water. 

Carbolic SolvHon. Carbolic acid is a most effective germicide 
ajid at one time was much used. Numerous accidents, however, 
have occurred by mistaking it for alcohol or water, and these have 
lessened its popularity. For irrigating wounds, and douching 
tte vagina, a solution is prepared by adding one ounce of carbolic 
acid to one-half gallon of water. It is well to remember that alcohol 
is an effectual agent to neutralize carbolic acid in case of acci- 
dental bums by this substance. 



LECTURE XLVII. 

TEmIPTIC SUnOICAL TKrHNlQUE ((XiNTINUKd) — PREPAIHTIOS OF 
PATIENT FOR OPERATION— PREPARATION OF OPERATLNG 
ROOM AND ACCE8S0H1ES — AFTEtt CABE OF PATIENT — TECH- 
NIQUE IN COUNTRT PEACnCB. 



STERILIZATION OF TOE HANDS. 

The handi) of the operator and his a^istaots arc the more fre- 
quent sources of wound infection, hence their proper sterilization 
is the most uiiportfint feature of the todiniquc. The anos are 
bared above the elbows, the skin should be free from abrasions, 
the finger nails closdy trimmed, and rings removed if worn. 
The practice of washing a little for minor operations and more fo 
graver ones should uol bu tolerated, for such lowering of 
standards of cleanliness is sure to lead to slurring of other detail 
of technique, which some day will end in humiliating disast<r,| 
The operating room with the highest standard uniformly mi 
tained will show in the long run the fewest number of infectt 
wounds. 

Hnuds thai arc cracked and fissured, with apfit and hang 
upon the fingers, are unsurgical, for they are too stiff for ea^r' 
dexterous inoveincut and too rough to be readily cleaned. There 
are many methods of sterilizing the hands, some simple and some 
compheated. The following will be found an efTectual process: 

1. Wash the hands in w.inn water and green soap. W 
the nails are softened, pare and dean them with a sharp, clean 
knife. Scrub vigorously with a nail brush, tiking them s} 
fttically, finger by finger, palm, sides and hack, soaking thenn 
from time to time in warm suds. Rin.se them in running water, 
and repeat the process until fifteen nnnutts are thus consimied. 

2 Immerse in 70 per cent alcohol, nibbing the arms until all 
tJace of the soap is removed. This should consume two minutes. 
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3. Soak them for two mmutcs in 1-1000 bichloride solutioa. 

4. Wash them in warm sterile water to remove the bichloride. 
Should a sterile hand at itiiy lime during an operation come in 

contact with any article that is not surgically cha,n, it Rhould 
immediately be inimcracd in the bichloride solution. 

RjMer Gloves. .\n effective method of securing sterile hands 
is to encase them m rubber gloves which have been disinfected 
by being boiled. The hands should be sterilized as described 
above before putting on the gloves, else an unseen hole or accj- 
dvntal ti^r may liberate infected sweat into the woimd. The 
rubber glove lias many advantages and but one disadvantage. 
With them we present hands as cJean as though they had been 
boiled. Not only do they prevent infection of the wound, but 
they also prevent infection of the fuinds from dirty wounds, a 
matter of extreme importance wheji other cai!Ct< arc to follow. 
The one diKidvantage is that it is difficult to do fine and delicate 
work with them, for they obtund the senMc of touch and make 
difficult the handling of the slippery abdominal viscera. Practice 
will, however, overcome many of their objections. All assistants 
-should wear them during an operation, and the surgeon should 
ralso wear ihem save in rare cases when they would materially 
interfere with the quality of the work or unduly prolong the 
operation. 

As previously stated, rubber gloves should be boiled for ten 
minutcw before each operation. When the day's work is over, 
they should be washedj dried and carefully inspected for detects. 
Needle pricks and other small holes can be repaired by patching 
them with a piece from an old glove and Goodrich's cement No. 4. 

BOAT AND NAIL BRUBHES. 



Green soap as purchased on the market is usually infected. 
Even if sterile it soon becomes contaminated if phiccd in an open 
bowl on the washstand where the surgeon and staff have acceea 
to it. Soap should therefore be sterilized by boiling and guarded 
against subsequent infection. There is a soap container for 
sale by Powers & Anderson, of Richmond, that fulfills all require- 



418 



FRINCIFLB9 OF STTItaEBT. 



meats. In ita abscDce a number of mugH should be- partly filled 
with 8oap, stcriliaod in the autoclave, and a fresh one used for 
each operation, the Koap being removed n-iUi a spoon, by tbe 
different individuals requiiing it. Nail brushes are essential for 
the proper mechanical cleaning of folds of the bandti and tbe 
spaces around the naib. An inexpensive type ehould be bought, 
so that each member of the staff may have a separate one for 
each opo'ation. Nail brushes should be sterilized in the auto- 
clave before using. Immersion ina bichloride solution so !wfl«M 
tlicm that they soon become worthless, ITiey should be placed 
on a sterilieed towel convenient to the wash banns and after 
being used should be thrown in a receptacle provided for them. 
Aftt>r the day's work is over, they should be washed, boiled and 
dried. 

mSTIlVMENTS AND THEIK STKHILIZ.^TION. 



Instruments should be simple in construction 90 that they can 
easily he taken ajiart and cleaned. They should be kept bngbt 
and free from riist. They should be washed, boiled and dried 
after each oiH-'ratiou. Just such instruments as are nece«ary 
should be selected for any operation and no others. The table 
should not be cronxlcd with inslnimcnts that will not be used, 
nor should the patient he subjected to delay while forgott 
instruments are stfrilized- All inslruiiR'nts including knix'esl 
and Deedles should be sterilized by boiling for ten minutes. It 
is unnecessary to put bicarbonate of soda in the water, for if 1 
water is boiled for five minutes before the in.s1rumeiits are 
in the free oxygon of tlie water will be driven off and there will 
be no rusting. 

Knives should be sharpened on a whetetone and leather strop 
before each operation, just as one sharpen.^ a laitor each day 
before shaving. The temper of the steel will not be malcriaDy 
affected by boiling, and this will be found far safer than the 
old method of inmicralDg tliem in pure carbolic acid. 



METHOD OF PREPARING CATOCT. 
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PRErARATION AND 8TKRILI2ATI0N OF LIOATLIRES AND SUTURES. 



Ligatures and sutures naturally divide themselves Into two 
clfljises: (I) absorbable, and (2) non*absorbable. The absorbable 
suture ifl the ideal suture, for it disappenrs when its mission ig 
accompliahed. It has, however, a great practit-aJ disadvantage. 
It is extremely difficult to sterilize, for it cjinnot be l)oiled in 
water. Non-abeorbable tnituree are readily sterilized by boil- 
ing in water, but do not disappear when the wound is healed. 
If upon the .surface they must be removed, and when buried thoy 
remain as foreign bodies to be encapsulated by the tissues. 

Absorbable Ligaturei and Suture. By the term absorbable 
Btiture we mean catgut, for while kangaroo tendon belongs to 
ic same class it baa no special advantage over catgut. 

Methods of Frejmring Catgut. The problems to be met are 

ree. (1) to render it absolutely sterile without injury to its 
mle strength; (2) to preserve it in lliis state imtil it is needed; 
(3) to harden it ho that it will resist absorption for a definite 
time. This latter step is only necessary for certain special 
operations, and, as chromic acid or some ehromate is usually 
the hardening agent, such catgut is called chromicized catgut, 
while the other is tenned plain catgut. Both plain and chromic 
catgut can be purchased in sealed glas.>5 tubes, numbered accord- 
ing to size, all ready for u.se, and unless it can be prepared under 
favorable surroundings by competent persons it is better to 
d^>end on 9ome reliable manufacturer, who has a business repu- 
tation at stake, tluin to attempt its sterilization. 

TTie following is the method employed at St, Luke's Hospital : 

1. Take German catgut of any desired size, cut into con- 
venient lengths — say thirty inches — and make into little coils 
about as large a^ a silver quarter. These coils are then strung 
like beads on a thread so tliat the whole quantity can be con- 
veniently handled by simply grasping the thread. 

2, The string of ealgut coils i« next baked in a hot air sterilizer 
to remove moisture and fatty matter. The shelf on which it 
rests should be covcnxl with gause or blotting paper. The tem- 
perature should be slowly and gradually raised to prevent char- 
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ring. Beginning at the temperature of the room the temperature 
is misotl by rt'f;uUitiug tlie burner to 140'* F. at tlio end of the first 
hour, to 160" F. at the end of the second hour; to 180° F. at the 
CBd of the thuxi hour; to 200* F. at the eml of tJie fourth hour, 
and 10 220° F. at the end of the fifth hour. 

3. The tailgut is next pkcxHl in liquid albolcne, where it n 
allowed to remain imlil perfectly "clear," in the sense that the 
term is usod in the preparation of hiiftologicul speeiinens, ThicJ 
is accomplUhed in a few hniin>, though it is iisnal to allow the ■ 
gut to remain in the oil ox'omight. The transfer of the catgut 
from the hot air sterilizer to the liquid albolene should be made 
as soon ai; the baking is completed in order to pre\'cot rcabeorp-j 
tion of moiKture. The albolene should be warmed to tem[ 
turcof 220* F. before tlie gut is put in it to prevent sudden i 

4. The vessel which contains the albolene is usually a gUa' 
epccimcn jar. It should have an inner cage made of wre game 
to prevent the catgut from coming in contact with the sides or 
bottom. After the gut has become clear, Uie veBsd coalmining 
the oil is placed on a sand bath and the temperature rapidlf 
raisod so thai at the end of an hour and a half the thermometer 
registers 317" F. The flame is then turned off and the jar left 
on the (uvnd bath tu cool to room temperature. 

5. The thread is then seized with sterile forceps, the catgut 
is lifted out of the albolene and allowed to drip until the exc«« 
of moisture is removed. It is then put in a jar containing a »olti 
tioa of iodine crystals, one part, and Columbian spirits (deodor 
ized methyl alcohol), one hundred parts. The thread is the 
cut and withdrawn, leaving the coils free. Care should be 
not to overcrowd the solution ; else white spots will show io tha' 
gut where priawure prevented the iodine from reaching it. The 
catgut is permanently stored in this solution. It is ready for 
urc in twenty-four hours and will keep indeBnit«^ly. 

The profession is indebted to Dr. Willard Bartlett of St. Louiij 
for this method. The heat to which the gut i;; subjected make 
the sterility absolutely certain ; the oil with which it is saturate 
makes it soft and pliable; the iodine with which it in ]K'micated' 
maketi it antiseptic, prevents its becoming infected, and aelis lits 
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chromic acid to increase the time taken for its abaorption. The 
advantage of the method over the iodine proecsa introduecd by 
M. Claudius ia (hat no water ia employed; hence the pit does 
not deteriorate and lose strength. The advantage over the 
cuinol method is greater rcaiatance of the giit to abaorption and 
freedom from danger incident to the employment of an inflam- 
nmble Ruid. 

2, Non-Absorhable Ligahtres and Sutures arc silk, Unon, (dJk- 
womi put, and horse hair. Theae can all be aterihited by lx)ihng 
in water. 8ilk is one of the oldest suture materials, and from 
a mechanical standpoint it is the moat dependable of the list. 
It ia small, strong, pliant, inelastic and will not slip when properly 
tied. For fine, accurate work, auch aa intestinal anapt«mo.'»i8, it 
is indispen^ble, and is still used even by the moat ardent sup- 
porters of the absorbable suture. Since it remains permanently 
as ft foreign body it sliould not be used in pus eases wiieu it can 
be avoided, for, once infected, it remains as a "dead ligature," 
keeping up the suppuration until rcHioved or extruded. Catgut, 
which will aoon be absorbed, is far preferable in such cases. 

Linen, or Flax, is similar to silk and is used for the same pur- 
poses. There is a preparation of linen much in favor at present 
known as PaKcnatcchcr tiiread. It is impregnated with celluloid, 
which destroys its capillarity so it will not act like a wick. 

Sterilization oj Silk and Linen Sidures. It is easy to sterilize 
silk and hneJi sutures as they can be boiled. The difficulty is in 
keeping tlicm sterile until they are used. The secret of success 
lies in avoiding any undue handling of them. There is no time 
during an operation for threading needles, for with wet ueodlea 
and wet silk it is a tedious and difficult task. The assistant 
should anticipate the surgeon's need and thread them before- 
hand. 

Take an ordinary operating towel and fold it down the middle 
longitudinally. Thread the suture into the needle and tack it 
to the towel at three points, leaving the needle in the last, When 
four to six threads are thus pinned to the towel a quarter of an 
inch afmrt, skip an inch, proceed with the next size and so on until 
aQ arc in. The towel now contains all the sutures that are to 
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be used, with their ncedltw in a row at the top and the friaee 
separated by broad spaccR ao tliey can neither become mixed 
nor tangled. The towel is now fold<K] acro^ and rolled up and 
pinned. This package lb sterilised by boiling. Any left ftfter 
an operation should be discarded. 

Silhixrrm Gut. This is known to fishermen as grass and h eeea* 
aa the long, transparent kyidcr on fiiih hooks. It is the immature 
silk taken from the cocoon, drawn out into wire-like threads of 
different sizes and from 14 to 16 inches in lengtti. They are anall 
and pliant, with no capillarity and great tensile strength and 
make excellent extermd sutures. To sterilize them, three stands-] 
are taken and made into a coil, just as was done with the catgut. 
These coils arc strung on a thread. The string of coils is then 
boiled in water for ten minutes. Finally the thread is sdz^ 
witli sterile forceps and the coils transferrfd to a jar containing 
a solution of 1 per cent saile iodine, 40 per cent water, and 60 
per cent alcohol, in which they arc kept until uswl. TTie iodbe 
stains the white translucent strands, thus rendmng them more 
easily seen. In addition it makes the suture anttsepttc. Tbists 
an important feature now recognized as desirable in all sutures. ' 
It is not sufficient for a suture to be simply as«ptic because in 
its passage through the skin it is liable to become infected with] 
the staphylococcus pyogenes albus ever present in iXs deepest' 
layers. In order to inhibit the growth of this germ and prevent 
suppuration and the devclojimcnt of a stitch abscesis the sutures 
should exert a germicidal or antiseptic actioiL 

Horse Hair makes a good skin suture where neat, accurate 
plastic work is to be done, as in wounds on the face. Hair from 
ffither the tail or maue may be used. It is prepared by washing 
thoroughly with green soap and warm water to free it from dirt, ' 
then soaking in ctlicr for twenty-four hours to remove the oil, 
then making it into coils, disinfecting it by boiling and storii 
and rt'udcriug it antiseptic by putting it into a solution of iodine' 
wateT and alcohol just as was done with the silk wonn gut. 

Drainage Maleriais and Iheir PreparaHon. Drainage is em- 
ployed for two purposes, to remove infected material fnusj 
wounds or cavities; or, to remove sucli fluids as Uood or . 
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h offor «n inviting soil for bacteria and iiicchflnicnlly inter- 
fere with the proper healing of wounds. For the-se purposes, 
rubber aud glajis tubing and strips of gauze are used. 

Rubber Tubing can be purchased from any surgical supply 
bouse ill ^zcs ranging from that of u goose quill to a» large as the! 
thumb. It should he disinfected by boiling for ten minutes and 
kept in jars containing I-IOOO bicliloride solution. If it is known 
that it will be employed in a given operation it should be reboiled 
with the instruments. Fishing it out uf the jar at the last 
moment causes delay and endangers infection from contact with 
unclpau edges. Before placing the rubber drain in position 
small holes should be clipi>ed in the sides by doubling it on itself 
and cutting away the comer with scisiaors. It is sometimes better 
to bring the drain out through a separate stab incision in the 
skin. This enables the surgeon to locate the outlet of the dniin 
at the most dependent part, an important point, as the tube 
cannot drain up hill, and also permits of the complete and 
immediate closure of the primary incision, a procedure which 
prevents compliwitions and hastens the patient's rccoverj-. 

Olaxs Drainage Ttibes are espedally designed for draining the 
peritoneal cavity. They are from four to six inclies in leiigth 
and from one-fourth to one-half of an inch in diameter. The 
upper end is flanged so it cannot slip into the abdomen, while 
the lower inch or two is perforated with holes. When occasion 
requires the tube is placed so that the lower cud reaches the most 
depeitdejit point in the pelvis and its upper end emerges through 
the abdominal incision. It is aspinited as often as the cul-de- 
sao fills by a gla-tw syringe with a nibber tube on its tip. Glass 
drainage tubes i^Iiould be disiufeettxl by boiling. 

Gauze Drainage performs a function which the others cannot 
do. It drains up hill. It does this by capillary attraction Uke 
a lamp wick. If dry gauze or cotton is packed around a lamp 
wick and replenished as often as it becomes wet it will empty 
the lamp of oil more quickly than a flame. This must be borne 
in mind in using gauze drainage. Keep dry gause and cotton 
on the upper end of the drain. WTien the gauisc becomes choked 
pus it stops draining and must be replaced with Uv»\\ strips. 
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Gauze drains are inudc by taking striyis of plain ascitic gaute, 
or of iodoform gauze, and laying thetii parallel with each other 
until a drain of the do^irixl size is obtained. The strips nmy be 
cut by a nurse but can be Ixiught ready made on the market with 
woveu fdges so that there are no ravelings or loosw threads. 
The strips vary in Kidth from one-half to three inehes. TTic 
advoutage elainied for the iudofomi gnusc over the plain is that 
the iodoform prevents the development of saprophytic org&nisias ■ 
and the decunipoi^'itiuu of wound secretion. Certainly it will be 
foimd that a wound drained with iodoform gauze has Iqrs offensiii'e 
odor thuD a situilar one drained with plain gauze. Gauze strips 
should be sterilized by packing lightly in a ^aas ignition tube 
plugging the mouth with ubsorbeul cotton, and uubjecting to 
heat under pressure in the autoclave. 

Rubber Dam. One of the objecttona to gauze drainage is that 
granulations grow into ita meshes from adjacent tbssue and 
render it<5 removal at limes difficult and exceedingly pwnful. 
Tliis objection may be overcome by encasing the bundle of game 
strips with thin rubber dam, wrapping it about it as a cigarette 
smoker wraps the paper about the tobacco. The ends of th* 
gauze arc allowed to extend an inch or more beyond the njbber^ 
dam. This prevents adhesion of the gauze to the surface of the 
woiuid and docs not interfere with ils function as a drain. Rub- 
ber dam can be bought from any dealer in dental or suiginl-l 
supplies. It should be prepared for use by cutting in squares 
4 by C inches and disinfected by boiling. 

Sponges are used principally to remove blood from a wound. 
The name is a relic of the time when marine sponges were used, i 
Now nil surgeons employ gauze as not only cheaper but safer. 
Sponges are made by taking a piece of gauze one-fourth of a 
yard scjuarc, turning in the edge and folding it into a square 
about 4 by 4 inches. These are put up in loose packages and 
sterilized in the autoclave. 

Diaphragms or Gauze Towds are used to wall ofT or protect^ 
parts of the abdomen, to dam back the intestines out of the pelvis, 
and to keeji e:cpnseil xnscera and raw surfaces warm. They txttk^\ 
sist of four thicknesses of gauze, hemmed at the edges. They i 
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about eighteen inchca square, and have a piece of tape sewed to 
one corner. Whpji put into the abdomen this hangi< out and is 
dainped with foreeps ajs au addilioual precaution against leav- 
ing it in after closure. 

DrcssiTi^s should be cut in convenient nines and shapes, ready 
for use, so there will be no delay in applying them. If gauze is 
cut into rectangles 7 by 8 inches, by folding four or five thick- 
nesses across, pads 7 by 4 inches are made which are convenient 
for use. The frayed ends, when packed against drainage strips, 
rapidly disseminate fluid.'* through the entire dressings. A pad- 
ding of these one-half ineli thick is placed over the incision and 
fa.'i.tened in pn.iition with adhesive strips. Thia is then covered 
nilli a pad uf cotton and the whole secured with a binder or 
roller bandage. 

Alxlom-inal Pads arc used in drejsing abdominal wounds. 
They are made of cotton li inches thick and 8 inches wide by 10 
inches long. They are covered by a double thickness of gauze 
to prevent the cotton flying and to facilitate handling. 

Perineal Pads are made the same way, only Uiey are 8 inches 
loi^ by 3 wide and 1 inch thick. With each is a T bandage to 
hold it in portion. 

DwHng Poivders for clean wounds have been practically dis- 
carded. Those with iodine as a basis at tinios decompose, mak- 
ing an irritant. Others form a crust, which keeps in the secre- 
Uona of tlie wound or prevents their removal by clogging the 
drainage. As good results are obtained without their use, and 
the powder box is one more source of possible contamination 
in the operatmg room. 



LECTURE XLVm. 

"ASKmc BCROICAL TBCHNIQUE (cONTWCED)— PSKPARATIOX OF 
PATIKNT FOR OPEHATION — PREPARATION OF OPERATING RC 
AND AC-CESBORIES— AFTER CARE OF PATIENT^— TECHN1(JD« ' 
IN COUNTRY PRACTICE. 



III. THE AFTER CARE OF THE PATIENT. 

WTien the operation is concluded, the dresping applied, aitdd 
the gown, if soiliKl or wet, changed, the paticut is ready to be 
taken to his room. To accomplieh this would seem a ample 
procedure, yet from the lack of definite pUin it U often the- 
occasion of much confnnion and delay. The litter oonsbts of a 
light frame of metal tubing r<a!ting on a rolling carriage^ TTie ' 
frame is short enough to fit lengthwiiw in the patient's bed. The 
litter is puvei-ed with ft wanii. dry blanket. It is mile*! up b^&tk 
the operating table. Two assisUint«> on the opposite* side of the 
table now lift the patient vertically upward while two others slip 
the frame licncath hiui. Tlie blanket worn around the limbs 
during the operation is removed and the blanket on the litter 
wrap[>ed about him. The frame is put back on the carriage and 
the patient quickly rolled to his room. The frame is put oo 
the bed, the patient lifted up aud frame idipped out. The traas- 
fer is complete and there has been no pulling or hauling, whidi 
might slip a ligature or disarrange the dressing. A nurae must 
now sit with the patient until the effects of the anesthetic have 
worn off and reaction has taken pUicc. 

Shock is rarely seen in an alarming degree after operations on 
carefully prepared patients, plaiuieU and executed so as to 
avoid unnecessary loss of heat, blood and time. It is frequently 
!<eeQ, however, in accident cnscs, espi'ciully if there has been 
hemorrhage or mutilation. 
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The operating room is not the place to treat shock. Only in 
rare caeca should iiitra\'fiious or subeutHnwuH traiwfuBion be 
practiced while the patient is on the table. The unavoidable 
delay in the operation, the danger of infection and the manipula- 
tions of unskilled assistants which atteJid the procedure render 
it more productive of harm than of pood. AD that should usually 
be done is to give a hypodermic of a small dose of morphine and 
bend every energy to the rapid c«uipletiou of the operativf; work 
and the early removal of the cjise from the table. The patient 
should be put to bL'd between warm blankctH. Additional heat 
should also be applied by means of hot water ba^, care bdng 
taken to prevent accidental bums. The foot of the bed should 
be elevated to allow blood to gravitate to the anemic brain. 
The half empty blood vessels should be- filled by the introduction 
into the Kj'stem of as much normal saline solution as it will take 
up. This can b('Kt be effected by low prtswure continuous rectal 
injection. By this method many quarts of fluid can be intro- 
duced without discomfort or traumatism. 

While the use of small doses of morphine has a decided effect 
for good, the confidence formerly placed in strychnine spcjiis 
misplaced. If shock is due to paralysis of the VBA-oniotor system 
the atimutalion of the exiiausted centexa will result in more harm 
than good. Of all drugs employed to produce reaction, the solu- 
tion of chloride of adrptialin seems the most logical. As its 
effect is evanescent the doses must be repeated at frequent inter- 
vals. In addition to the measunw recommended it is of the 
utmost importance to eJCclude all relatives from the room, thua 
removing injurious excitement. The patient ahould not be 
encouraged by hysterical reassurance, but made to feel that 
everythinfi is bnng done for hbu by the quiet self-confidence 
exhibited in the deportment of the doctor and nurst«. 

Pain. The firat, and to the patient, the most important 
symptom after an operation, to demand prompt and adequate 
treatment, is pain. It ia often a difficiUt question for the surgeon 
to dedde how much the patient really suffers, and what measures 
arc really demanded. Some patients make a great outcry, when 
really they are more scared than hurt, and the pain will do them 
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lees Imrni tbaD tbc drug that briof^ relief. Apiin othtv pattenb 
invested with a sort of old-fftshionod doctrine of predeetinatiOD, 
will iiiflkc no complaint «nd it w only by eceinp the set face, tJie 
compressed lipa and flinched hands, and noting the cold mi 
d&mmy skin, that a knowledge is derived of tbe necesaty of 
giving an opate. When pain it* moderate the patient should be 
enoouragcd to bear it. but wbwi it is excessive the patient shoukl 
be relieved by the hypodermic use of morphia. The bromides 
and coal tar prepuratiuns are iu^cjul Mor])iiine in small and, 
if necessary, repeated doses is what is demanded- It is tnie 
the drug may mask s>Tuptoms, cause nausea and produce coo-i 
Btipation, but it is the lesser horn of tlie dilemma. In tbe old days 
morphitie wa^ first abused and Uien not u^ed. Even now soae^ 
well-known authorities decry its employment. The majority' 
of modern surgeons, however, believe that, when administered 
judiciously, it not only brings temporarj- relief but frequently 
saves life. 

Nausea. Another frequent and distressing symptom fmm 
which the palienl auffere after an oporaliou is nausea and vomit- 
ing, primarily due to the aneethetic, but sometimes continued , 
by sepas and the presence of blood and bile in the slomacb. ' 
When the patient retches on the operating table and it is evident 
there is fluid in the stomach, mucli after distress will be a\'oidcd 
if the stomach bi emptied and rinsed before he is taken to bis 
room. This procedure is a routine practice with some suri^BS, 
but is not necessarj' or advbmble in all amei. When nausea and 
\'omiting continue it is at Brat treated tentatively by putting ice 
clothe to the head and throat, .ipplj-ing a mustard plaster to 
the pit of ihii stomach, and giving cracked ioe, or a few sips of 
water. If the symptoms are unrelieved the p-itienl is given two , 
passes of tepid watcjr, la is always taken with relish. If ' 
retained it re-establishes peristalsis in the proper direction, and 
if rejected it washes out the stomach almost as ^cctuaUy tti 
could be done by lavage. Drugs, such as creosote, oxalate of 
cerium, ingluviu, bisnmth, hydrocyanic acid, etc., have been 
found useless, and the e^er\'escent drinks, such as ginger ale and 
champagne, arc positively injurious. In the vast majority of , 
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'Oitpi thp nausea will cense spoDtaneou^ly as soon as the chloro- 
form or ether is eliminated from the blood. This is the only 
panacea, and unle^ symptoms of sepsis are evident, the less 
that is d(}ne by the surgeon, the sooner the patient will experience 
relief. 

In a. few cases the vomiting, instead of getting better, gets 
worse. At first the patient strains violently and ejects a clear 
or yellow fluid. Later, without muscular effort, there is the 
constant regurgitation of a green or black fluid. There is little 
or no nausc.1, hut at frequent intervals the patient gives a little 
gulp and spits out a mouthful of what is popularly supposed to 
be bile. A chemical examination wiU show that it is not bile 
but blood. The pathology of this condition is a disputed ques- 
tion, but it is generally believed that a low grade of septicemia 
has so weakened the gastric blood vessels as to permit of hem- 
orrhagic transudation. The practical fact is th.<it if these 
patients are let alone most of them wiU die. The introduction 
of a stomach tube will show the presence of a quart or more of 
black fluid in the stomach. What is spit up is merely the over- 
flow. If the material remains in the stomach the patient will 
die from exhaustion. If the material passes into the intestines 
the patient wiU die from toxemia. The prompt use of the 
stomach tube at the first 8>'mptom of black vomit, the empty- 
ing of the viscus and the irrigation ni ita cavity with normal 
saline or a weak adrenalin solution givts the only chance of life. 
Position in Bed. In the early days of abdominal surgery 

^patients were kept on their backs and not aQowed to turn on 
■ side for the first seven days. It waa found, however, that, 
in addition to the sufferings entailed, there was an increase in the 
Uabihty to adhesions. After an ovariotomy or hysterectomy 
it is well to keep the patient in one position for the fii-st twenty- 
four hours to lessen the danger of a ligature slipping, but in 
operations like appendicitis the jmtient should becncourjigeflto 
lie first on one side and then on the other. In cases of operations 
on the stomach or where there is a vaginal drain, the patient 
should be put in an exaggerated Fowler's position in order to 
earr)' fluids in the desired direction by gravity. Some surgeons 



430 



PRINCIPLRS OP BDROERT. 



go 90 far as to put all laparotomies in a «ttiiig position from the 
first, elaimlDg not only better drainage, but increased freedom 
of respiration from the removal of the presHure of the liver on 
the diapliragni. The position of the patient in bed U the essenUal 
feature of tlie modern method of treating cases of diffu^ie suppura- 
tive peritonitis, hence hosiMtals should have fadlities and 
nurses ex|)erienced to enable them to handle such cases. 

Bladder arid Kidneys. During the first few days after an oper- 
tion the bladder and kidneys require careful n'atching to see that 
they properly perform their functions. If the patient does not 
voluntarily pass urine he should be urged to make every effort 
to do so. A catheter should not be employed if it ia po^ble to 
avoid it, as it^ lute always entails some danger of infectioa, and 
makes the patient more or less dependent on it in future. Some- 
tinies, howeviT, it has to be employed to prevent undue distention 
of the bladder. The quantity of urine should bo carefully re- 
corded, and if any abnormality is noted a specimen should be 
sent to the laboratory for examination. 

In cases of chmnic nephritis and in cased of acute septicemia andj 
cholemia there Is often iiuddeu suppression of the urine whi- 
may result in death, .\fter operations on patienta with jat 
more cases die from uremia, than from any other one cause. 
St. Luke's Ilospitiil the old treatment by transfusion, sn'eat 
cupsover the kidneys, admiuistratiou of infusion of digitnlis, i 
has pven very poor results. Recently a new line has been fcJ- 
lowed, and it is believed that it distinct Improvement has 
made. As soon as any ina<lequacy of kidney activity is not 
sulphate of spartcin is given hypodermically in one or two grain 
doecs; repeated according to effects at four or six hour int 
In many cast's where there was complete suppression there 1 
been prompt response to the dnig with idtiiuate rctcovery. 

Bowels. When iieritonitis, either local or general, was more 
the rule than the exception after abdominal Hvctlons, it was the 
practice to give calomel in large doses as soon as the stoniadi 
would retain it. In fact the surgeon was not happy until the 
patient was freely purged. 

That early purgation is a prophylactic against Jnfiammatory 
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conditions Ib undeniable but that it deplGtee the patient, retards 
recovery, and is not necessary under modem methods has been 
proved to the satiafaction of most operators. In a ease which 
runs smoothly — in other words, when the abdomen is not dis^ 
t^ndedandthepulfte and temperaturearepracticallynoruifti, there 
is no hurry to purge. Usually a soapsuds enema is given 3fi to 48 
hours after the operation and the bowels afterwards regulated 
if necessary by the administration of some mild laxative, such 
as cascara or senna. Ot;casinnally, however, aymptonia quiekly 
develop which forbode evil, and then broken doses of calomel 
should be at once prescribed. Should the drug be rejected, or 
fail to act, it should be followed by enemata. When the abdo- 
men becomes swollen and tympanitic the administration of 
purgatives by the mouth shoiJd be witliheld. 'Ilie bowels are 
paralytic from distention, and atimuktion is ineffective and 
harmful. In this condition enemata are the sole reliance. 
Many autlioritiea rwotumend high injectiona throujrfi a long 
rectal tube, but this method has not given the results that were 
claimed for it. In the hands of the average nuroo, the tube 
coils up in the rectum, and the surgeon himself usually fails 
in liis cfforla to pass it thn>iigh the sigmoid flexure. Fortunately 
the slow injection into the rectum with an ordinary syringe gives 
about as good results and does not entail a.<t much rnanipulution 
or cause as much discomfort, llie formula of the enemata used 
varies, the most common combination consisting of glyccriae, 
turpentine, sulphate of magnesia and water. Hardon, of Atlanta, 
is enthusiastic in advocating a mixture of one ounce of powdered 
alum to one quart of water and at St. Luke's Hospital human 
bile is sometimes used with good effect. This is only possible 
when a ca.se of gall-bladder drainage Is in the house to supply 
the needed matiirial. For th(! {«wt ten years efforts have been 
made by many experimenters to find a drug which would produce 
pui^tion wheii administered hypodermically but so far with- 
out success. If such an agent is ever discovered it will prove 
one of the moat valuable additions that could l)c made to our 
present resources. Physostigniine salicylate is popular for this 
purpose. 
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ffoter. As an empty stomach is one of the best ^feguards 
Sj^inst vomitiiiR, water tOiould he vnthheltl from a patk'Dt for 
WTtral hours after recovery from anesthesia. If at the end of 
this time no nausea exittt^ it may be given in smali quantities at 
half-hour intervals, and if it be well borne by the stomach the 
quantity increased imtil thirst is relie\'ed. The water may bf 
addulatod with lemon juice or cold or hot lea, without gweetea- 
ing, substituted for it. Should vomiting prevent the patient 
from retauiitig fluid, thirst may be n-lieved by allowitig the 
patie-nt to rinse out the mouth with water to get the taste, and 
injecting a pint of saline solution in the rectum to produce the 
effect. 

NourishmmL If the patient is very weak, nutritive enemata 
may be use from the first. In employing this method of feeding 
it inuHt be remembered tbtt while the rectum can ab^iorb it 
cannot digest, hence nutriment must be in an a^»imilsble form. 
As good a mixture as any other consist* of two ounces of pepto- 
noids or predigested bt^f and four ounces of saline solutwn. If 
deemed necessary one ounce of whiskey may be added. Nutri- 
tive enemata should not be givtm any oftcnw than everj- ax 
hours, and the rectum should be irrigated once daily to remove 
residuum or other irritating material. The average patient 
doe* not require any nourishment for the first twenty-four or 
thirty-six hours — in fact may be safely and advantagwusly 
allowed to go without food for two or three days. Dr. Tanner 
has taught the profession that starvation is not an immediate 
danger. The case whose death is attributed to exhaustioD, 
usually <lics from some form of sepeis. 

TTie first nourishment given a patient by mouth shoold be 
liquid, easily digested and not likely to cause gas in the stomach 
and intestines. E^ albumen, ehicken broth, beef tea and 
buttermilk fulfill these conditions. After the fourth or fifth day, 
if ever>-thing is going well, soft boiled egg», milk toast and other 
semi-solid articles of diet iiuiy be added. At the end of the Bret 
week the patient may beallowed the ordinary hospital bill of fare. 

Tonics. Bui little medicine as n, rule is given in a surgical 
hospital. If the patient's appetite flags a tablespoonful of 
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whiskey before meala or a glass of wine or beer with meal is 
usually more productive of results than ilistaateful druKs. If 
the patient feels he is being neglected he should be given tincture 
of nux vomica or 8ome hniTnlesK placebo, with which the market 
is well supplied. 

General Hygiene. The efficiency of the modem trained nurse 
leaves little for the surgeon to suggest in regard to changing bed 
linen, gi^ing baths, rubbirtg the back, etc. If there is one point 
occa«ionally neglected it is the toilet of the mouth. The proper 
use of the tooth brush and the employment of antiseptic washes 
will not only add to the patient's comfort, but prevent fermenta- 
tion of food by the reduction in the number of bacteria taken 
into the digestive tract. 

Length 0/ Confinement to Bed. It is of course impossible to 
have any hard and fast rule as to how long it is necessary to keep 
ft patient in bed after an operation. Each case must bo consid- 
ered on its special indicatioaii. A prudent patient may be 
allowed to sit up sooner than a reckless one. A k-ao individual 
will secure a firm cicatrix quicker than a fat one. A wound 
that unites by primary intention docs not necessitate the same 
length of conlinemeiit as one that suppurates. Still there ought 
to be some concensus of o|:nnioa among surgeons of experience 
Bs to how long an uncomplicated abdominal case should retain 
the recumbent position. Unfortunately the beginner who con- 
sults literature for the answer to this question will find the 
expression of different views. Some surgeons put their appendi- 
citis case up on the seventh day and send them home on the ninth. 
Others keep them in bed three weeks and discharge Ihem, with 
many injunctions as to prudence, a week or ten days later. The 
tendency is to make the patient's stay in the hospital shorter 
and shorter. This is partly due to improved results, but also 
inSuenced by a desire to advertise the surgeon, to make the 
patient more willing to consent to an oppjatiou, to iucn^ase the 
number of coses cared for by a ward of limited capacity, and 
finally to lessen the money paid to the hospital so that there may 
be more left for professional services. Between too great con- 
flervatism on the one band, with the attendant loss of time and 



434 



PBWCIPLE8 OF 8UB0ERT. 




money, and too great radicalism on the other with the danger of 
bcriiiu and other coi»p]ication8, there mui!t bo eventually derived 
the happy meJin. At present the average eturgeon keeps appendi- 
citie cases in bed about two weeks and discharge! him in thrw. 
An operation neee.s»itating great weakening of the abdomilttl 
wall such as hygterectomy confines the p«tient to bed three weeks 
find to the hospital four. Expexienee has proved tliat ioclsioos 
in the upper abdomen for liver and stomach work du not entail 
the same liability to hernia as openings in the lower abdomen for 
pelvic tumois; hence the time in bed alter the former may 
safely be less than after the latter. The use of abdominal 
belts after an operation is nut advisable imless tlie abdomen 
is pendulniig, or in cases where the cicatrix is weak owing to 
the employment of drainage. This Ia«t indication for the use 
of an irksome prophykctic measure has been matejiatly ! 
by the present practice of inserting drains, when needed, ti 
stab incifdoR? and closing the opaative wound as if no 
bad been employed. 

Thx After Cure of Wounds. Clean wounds, without drainage, 
need not usually be dressed until the eighth or ninth day, when 
ilic stitches are removed and a second dressing applied. Thew 
three indications for an earlier dressing are pain, fever, or satura- 
tion of dressings with wound secretion. Sliould the wound be 
uncomfortable when there is no rise of temperature it i^ probably 
due to stifTening of the dressings with blood or scnim, and re- 
dressing will give immediate reUef . Should there be a tight stitch 
with a red area about it, it should be clipped or removed as soon 
aa discovered in order to prevent the formation of an absocK 

Clean Wounds, u-ith Drainage. These wounds fhoiild be drtssed 
a.s often as the dressings become saturated. Such cases as aat- 
putations of breasts or lirnbs in which there is oozing of blood 
should have the drain removed as soon as it has ceased to per- 
form i\s function. This is usually at the end of forty-oght bo 
Rubber tubing slips out without pain, and gauze if remo 
alowly will not ^ve a great deal of suffering. 

Infected Wounds with Ihninnge. The problem to be sol 
in these cases is to provide for the escape of the morbid 



TECHNIQOB Of DRESSINO WOFNDS. 

until the wound or cavity is filled with new tiasue; hence we 
cannot reduce to daj-s or hours the time that drainage should 
be kept in. Pu!) will quickly clog the meelies of gauze; ro it 
becomes necessary to remove and replace it daily in order to 
obtain the best results. The question of when to remove abdom- 
inal drainage is often asked, and is dilCcult to answer. The 
sitrips of gauze are placed with their end over the focus of infec- 
tion or into the most dependent part of the abdomen. During 
the first twenty-four hours the serous drainage b) profuse, becom- 
ing less and less. In forty-eight hours the intestines, by adhe- 
sions, are walling off the peritoneum and forminga plastic canula 
around the drain. Removal now might break up this wall and 
reinfect the general oa\'ity. In five or six days there is little 
danger of breaking up thiw wiill, and the gauze lubricated with 
pus will slip out more easily than earlier. The tendency is to 
remove the drain too soou. In many cases it may safely be left 
in place for a week. When the primarj- drain is removed a 
smaller drain is aubatituted and this is removed and replaced 
daily imtil cessation of discharge makes it no longer necesi?ary to 
do so. 

Technique of Drefnng Wounds. That there may be no time 
lost in needless delays a perfect system of wound dressing la 
imperative in a well ordered hospital. A tray Is fixed to dress 
each wound and it ahoiJd contain every article that is needed. 
A clean towel covers the tray and upon this are the following 
articles: 



1. An ordinary grocer's paper bag. 

2. A pair of bandage sciiisors. 

3. A spool of adhesive plaster. 

4. A package of atcrilc cut gauze 

5. A package of cotton or pads. 

6. IgnittoD tube containing drainage strips. 

7. Two sterile towels. 

8. A basin of 1-1000 warm bichloride solution. 

9. Instrument tray containing a pair of sharp pointed 
scissors, a probe and dressing forceps. 
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The ma»t places this tray on a bedside! tuble, IcUt m plenty of 
light, fixes the gown and bedclothes, removes the external dreaB- 
iags and unpins tiie sterile paokagett. The dresser with elun 
hands reinovctt the remaining dressings. The soiled dresan^ 
are put in the pap^ bag which is burned in the furnace as soon 
as the case is finished. The wound is next protected from the 
bed linen with sterile towels and bathed «nth bichloride solution. 
Stitches are removed, drainage replaced when necessary and & 
fresh dressing applied. In order to save the dresser's hands 
from refieatcd washings lu bichloride, and to prevent them ftom 
becoming contaminated, rubber gloves should be worn in dress- 
ing wounds. To prevent the posability of infecting one wound 
from another, clean wounds should always receive the fint 
attention. 

IV. Technique in Cotmtry Pradux. The preparation for an 
operation in a city residence docs not vary materially from thalJ 
of a hospital. The surgeon's satchel contains every needed < 
article. The instruments and sutures are all sdected for him; 
the other necessities are listed and packed in the least poanble 
space The packages arc sterile and scaled; the outfit stands 
ready to leave at a moment's notice; the preliminary prepara- 
tions are made by trained assistants who take pride in thnr «-ork. 

The problem thai amfronis us is, how mat/ good dtan unrlt 
done in Ute country wiOiovi the aid o} ths accessories of a 
or ihe assistance of its staff. The opejntor mast first master the 
principles of hospital technique. He must have in his mind the 
model of an operating room, and arrange the position of eachj 
table and bowl and pitcher according to this plan. Spare he 
could not be better spent by a student or a graduate than in 
actually preparing such a room for an imaginan,- patient. Prac- 
tice alone cim iruike one tjuick and skillful, and aotliiug give con- 
fidence so surely as seeing such preparations proceed as thou^ 
they were an every day occurrence. 

The Essential Materials and Implements to be brou^t by the, 
smgcon are chloroform, alcohol, bichloride tablets, green soap,^ 
scrubbing brushes, razor, Kelly's pad, gaute, cotton and band- 
ages. These should be kept packed in a satchel by n'cryone 
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who expect* to do surgery. The necessary iustruiiients, suturM 
and drainage materials can be quickly selected with reference 
to the caae. 

The Room in which the operation is to be perfomied should be 
chosen with a ^iew to the space and lif^t it affords and the ease 
with which it can be heated. Obstructive furniture should be 
removed, but no change made wliich creates dust. If the room 
be carpeted a sheet is spread over the floors. A pine kitchen 
table, two small bedroom tnbk's placed end to end, or a window 
shutter on two flour barrels will make a good extemporary operat- 
ing table. By hanging the patient's knees over the end of a 
kitchen table and putting the two legs of the table on chairs ft 
fair Trendelenburg position can be secured. 

The operating table .should be covered with a folded blanket 
and a sheet, and placed with its foot to the window which is to 
be the source of light. On its right should be a table for instru- 
ments, on its left a table for spoi^cs, and beside it a third table 
or chair for materials to be used in preparing the site of incision. 
A waahstand should be conveniently located for scrubbing the 
hands. A bureau will make a good stand for solution bajsins. 
All these should be covered with sheets, not alone for the sake 
of cleanliness but also because the unusual sight serves to keep 
them from being molested by untaught but too willing hands 
of relatives. 

Materials to be Procured from the Houxehold. Basins, trays, 
etc., must he selected from the domestic crockery. Ordinary 
wash bowls answer well for hand basins. China vegetable 
dishes make good containers for sponges. A wide mouth pitcher 
will serve as an exccUent plunge bath for the hands; smaller 
pitchers are useful for solutions. A meat dish makes a good 
instrument tray. Saucers and butter plates can be used for 
ligatures and needles. Two milk pails will act as reservoirs 
for hot and cold water. A sauce pan or kettle can be used as an 
instrument Imiler. Slop jars or tin foot tubs will serve to catch 
waste water. Needless to say the linen closet should also be 
levied on and the available supply of clean towds and sheets 
appropriated. 
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Hot and Cold Wder, For the first washing of the hands and 
for iJie preparation of bichloride solutium; to dlfiinfoct crocko^', 
linen, etc., oriiinar>' spring or well water can be used. But for 
final ablutionn and actual contact with the wound a Itmittd 
amount of boiled water must be provitied. A3 the heating and 
especially the cooling of wHtt-r takt-a uioro time thau any other 
Step of the preparation, it must be the one first seen to. Tvo 
dean tin buckets are selected and filled two-thirds full of clear 
water. They are put on the kitchen stove and a hot fire main- 
tatufd until they boil. One is left on the fire to keep hot, the 
other tjiken off to be cooled. 'ITiis can be rapidly acoomplished 
by setting it in a wash-tub couUiinJng cold water and changing 
the water in the tub as soon as it becomes warm. It is well to 
have a dipper, which can be boiled in one of the buckets, to 
be used in dipping out the hot and cold water to make solu- 
tions of the desired temperature. 

Sterilization. V^lien the furniture in the room has been 
in order and the niatoiiids arc all at hand, the tables arc covered 
with slieets and the work of stfrilising bc^n. First a sheet 
apron is put on and then the hands are scrubbed at the vn^h- 
Btand as described in hospital technique. Next each basin, dish 
and pitcher is \i-fuihed with grei-n soap und wat«r, and iiiimcnscd 
in a 1-lOUO bichloride solution. The solution bowls are put aide 
by side on the bureau and filled with alcohol, bichloride sc^utioa 
and stpxUe nnater. The vegetable dishes are filled with boiled 
water and put on the sponge table. Liquid green soap, alcohol, 
gauze mops, a raiior and two pitchers containing bichloride 
solution and sterile water are put on the scrubbing table or chair. 
In ail the foregoing the clean worki^r sltould be assisted by some- 
one whose hands have not been steriliged. 

In&tTumcnts, Sponges, Towels and Dressings. While the above 
preparations are going on the instruments have been boding in 
a pot on the kitchen stove. In caac the operator ha« do etexile 
packages of sponges, dressings, or towels, he has made two or 
three dozen gauze pads, 4 by 4 inches, and boiled thetn in towds 
with the instruments. The pot is brought in and set 011 the 
floor. The operator now slerUizi's his hands, coveis the instru- 
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ment table with boiled towels and seta all his instruments and 
sutures in order. The sponges are put in one of the sponge bowls, 
and the patient is brought in and anesthetized unless this has 
been done in an adjoining room. 

Preparation of the Site. When under the anesthetic the 
patient is put in the Kelly's pad and the site shaved and scrubbed 
with green soap, and sterilized with alcohol and bichloride solu- 
tion just as in the hospital case, A sheet is now fixed to cover 
the body except the area to be operated on. The field is protected 
by towels which have been boiled or wrung out of bichloride. 
The surgeon and his assistant again sterilize their hands and 
the operation begins. The operator picks up his own instru- 
ments and the first assistant in addition to his other duties 
attends to the sponge table. When the operation is completed 
boiled gauze can be put next to the wound and dry gauze and 
cotton placed over it. The after care of the patient and the 
wound does not difEer from details previously described. 



LECTURE XLIX. 

ANKaniESU AND ANESTHETICS — GENERAL AND LOCAL ANBnBBU 
— VAItlOlTti DKUUH EMFLOTED, WITH THEIR THERAPEUTIC 
ACTION, INDICATIONS FOR USE, UETaODS OF ADUfNUaTRATIOy. 



BtSTORICAL. 

The AssyriaDs used dif^tal cuuipressaon of the carotid artery 
to produce inaenailnlity during the opcmtJOD of circumcUkin. 
The It:g>-])tain.4 administered Indian hemp and the juice of the 
pc^py to dull paiu. The Jews rclie^'ed the death agonyof cnm- 
inals during cnicifixioD by applying a sponge to the face saturated j 
with "the wine of the cundcsimed." The Arabians used 
dragora. Isidorus, one of their writers, saj-s: " wine of the 
is given to those about to undergo operationF, that, being asleep, 
they feel no pain." The Hindus adminiiitercd the fumes of bunt- , 
ing Indian hemp. "Hie andent Chineee gave a preparation called I 
Ma-yo, which caused patients to become insensible. 

The Monks, during the Middle Ages, produced anesthesia by 
causing patients to inhale the odor of a "slcep'mg sponge." 
Tlie following IB fmmd in a book of thesixteenlh century: "Take 
of opium, mandragora bark and henbane root equal parts. Pound ■ 
them together and mix with water. Wlicn you ntmt to sew or' 
cut a man, dip a rag in this, and put it to bis forehead and no»- 
triis. He will mon sleep so soundly tbnt >'0u may do with him 
what you will. To wake him, dip the rag in strong i-ine^r,'' 

References to anesthesia and anesthetics arc fretjueot in the 

writings of Shakespeare and other authors. Dubarta^, in If 

6a>-s: 

"£ven aa a ■uiBeon miiidinx oft to cut 
Some eumlnw limb, b«fi>n> in um h« put* 
Bit violvut eogiDM iu the victim'a member, 
Bringeth hja pilietit in a iCEiMlen «lum1>«r; 
A&d |ir>nQ«M Ih«n, ((uided by use snil art. 
To uve Ute whaie, um oB the infesUtd part." 



AKEOTHETICS. 



In the fieventecnth and eighteenth rentunes it became a com- 
mon practice, bcforo operation, to drug patients with narcoticu 
to sUay pain and prevent shock. About this time great interest 
waa taken in mesmerism and hj-jmotiiini, and repealed inRtanres 
are on record where seven and prolonged operations were per* 
fanned without pain to the patient by throwing him into an 
artificial sleep or trance. It was found, however, tliat the methods 
were uncertain and dependent on tlie auDceptibility of the indi- 
vidual ca«e. 

We now come to the anestheticfl of the present day, and the 
history of the discovery of ether will be traced at some length, as 
every student should know the facts, for, while there is a ques- 
tion as to whether the credit be due to Long, to Jackson or to Mor- 
ton, there is no doubt that it is due to an American. 

As soon as Priestley discovered oxygen, various investigators 
made many experiments with it and other gases. J. Marion 
Sims relates the following incident which occurred in 1839. 
A number of haif^rown boys in South Carolina were diverting 
themselves by inhaling ether. Becoming intoxicated, theyscized 
a negro who was watching their antics and compelled him to take 
the drug by holding a saturated handkerchief over his nose. At 
first his struggles were amusing, but soon he became imconacious, 
bad stcrtoroiut breathing, and his condition caused great alarm. 
After an hour or two he recovered and was none the worse for 
his experience. 

Three years later uno of the participators in the affair became 
the pupil of Dr. Crawford W. Ixing, of Georgia. He called Dr. 
Ixng's attention to the effect of ether, and they began to experi- 
ment on each other. In March, 1842, Long perauaded a patieut 
on whom he was about to operate for a small tumor to inhale 
ether, and the operation was completed mthout pain. The recwrd 
on his ledger reads:" James Venabte, 1842, — Ether and Excising 
Tumor, $2,00." During the year he did four other operations in 
the sauie way, and repeatedly used ether as an anesthetic in 1843 
and 1845. Hjs work was known to neighboring practitioners, 
but was not published: hence the dispute which subsequently 
arose as to his right to priority in the discovery of anesthesia. 
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In IS44, Dr. G. Q. Colton gave a lecture at Hartford, Conn,, on 
nitroiij) oxide pas. A dentist named Horace Welk was present, 
and immediately saw the possibility of using it as an anesthetic. 
Ilic next day he induced Dr. Colton to give hiiu the gas, and 
while imder its influence he had a tooth extracted. "Wh^a be 
rt^ained conseiousues;, he «iid — "Tlus is a new era in tooth- 
piilling." He gave nitrous oxide gsA to several of his patients, 
and shortly afterward went to Boston to give a demonstration at 
the Maa8achu8(-tt«; Hospital, hut for some reason it was Dot a 
eucceee, and he was denounced as an impostor. Later, his mtod 
became drrunged, and at the age of thirty-two, he committed 
suicide while eon&ned in a New York ]«il. 

In 1S46, W. G. T. Morton, of Botiton, a dentist and a former 
partner of Horace Wells, began to investigate various narcotkaj 
inmi effort to find a better agent than nitrous oxide gas to produce 
anesthesia. At the supfcestion of Charles T. Jackwn, a chemist, 
he experimented with sulphuric ether. He inlialed it personally 
and lost consciousnem for seveji minutm. He then gave it to 
several patients, and extracted teeth without pain. He finally, 
went to Dr. John C. Warren and obtained permission to trj- 
anoMtheUe at the Massachusetts General HoMpital. Ou Octol 
16, 1846, Morton, in the presence of a large number of niedira] 
men, gave ether to a patient who was operated on by Dr. WamaL 
The administration was a complete success and created intcrestl 
and enthusiasm. Morton, for a time, refused to disclose the 
nature of the agent he used. He called it "Letheon," and dis- 
guised its color and odor by tlie addition of dyes and aromatics. 
He offered to go into partnership with Jackson, who shared his 
secret, and to put it on the niarkel as a patent medicine. Finally, 
however, becoming convinced that the medical profession H'ould 
not use the agent unless they know Its composition, be announced 
the fact that it was simply sulphuric ether. 

Oliver Wendell Holmes coined the words "anesthesia" for the 
condition and "anesthetic" for the agent, both of which are now 
in universal use throughout the world. 

A dispute immediately arose between the friends of Morton and 
Jackson as to who was entitled to the credit of the great di»- 



ETHER. 

oovcry. When their rival claims were presp-nted to Dr. Hobnes, 
he proposed that a monument be erected to Painless Surgery, 
with the statut' of Jackson on one side, of Morton on the other, 
and the inscription: "To ECOtrer." Morton apcnt his life in 
contentions and dtRpiitett, and died at the age of forty-nine, 
hmken-licfirtod and bankrupt. Jackson, like Wells, became 
insane, and died in an asylum in 18S0. 

A dispassionate review of the evidence seems to show that 
I^ong, of Georgia, unqiiestinnably discovered and employed ether 
as an anestbL-tic four ytmrs before Morton's demonstration in 
Boston. Owing, however, to his failure to publish it and to the 
remotenessof the district in which he lived, his work was unknown 
and would probably have died with him. Between the elaixns 
of Jack.son and Morton to the discovery of ether, it may be said 
that Jackson suppUed the inspiration, while Morton practically 
demonstrated the fact. 

The use of ether as an anesthetic was immediately taken up in 
Great Britain and on the Continent. Sir James Y. Simpson, 
of Edinburg, was the first to employ it in obstetric practice. 
Owing to the fact that several deaths were reported and that its 
odor was disagreeable and peisistent, he began to search for 
another and better agent. Waldie, a chemist, suggested the 
use of chloroform, and Simpson tried it and soon became convin- 
ced of its superiority. In November, 1847, he published a paper: 
"Notice of a New Anesthetic Agent as a Suijstitute for Sulphuric 
Ether." 

In 1884, Karl KoUer, of \'ienna. demonstrated the power of 
cocaine to produce local anesthesia. Eucaine, stovaine, nova 
cocaine and other substitutes have mucc been introduced. 



ETHER. 

Ether, {C,Ht),0, is a dear, colorless, volatile liquid, having 
a disagreeable, pungent odor, and boiling at a temperature of 
95° F. Its gas is two or three times as heavj* as air, and is very 
inflammable: hence there is danger in using the agenl in a room 
with an open flame, such as lamp or gas light, or a wood fire or 
oil atove. 
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Ether maybe ndininistered bya special apparatus such as AUil'' 
inlmlcr, but the growing tendency is to give it by tbu open or drop 
niethod, which connate in placing a niunber of Uyers of gauze 
over the paUcDt's face, and dropping tlic ether on it at a rate 
regulated by ttie efToot prodticinl. The first result ia to cat 
irritation of the larynx and trat-hea, producing a coiigh. 
Boon paaaefl off and is followed by a stage of primary aneetht 
wbicb hists two or thrc-c minutes. The face is fluHhtnl, tl 
respiration hurried, and the pulse quick and bounding. A' 
stage of excitement often foUuws, in which the patient struggles, 
becomes rigid, and talks or sings. This finally ^ves place to 
genefal intincular reJaxation, complete unconHciousnffut anil 
inaensibltity to pain. The breathing is regular and often ster- 
torous. EtJier is at first a stimulant, but later a dqiresBant. 
Tlic immcdiato danger of ether is from respirator}- failure, which] 
stwuld be combated when threatened by discontinuing the ani3»- 
thetic and the use of artificial rcs[Mnition and administration of 
oxygen. The remote dangers are congestion of the kidneys 
with suppression of urine, or irritation of the lungs, followed by 
bronchitis or pneumonia. 



CEILOROFORM. 

Chlorofonn, (CHCLJ, is a dear, colorless, volatile liquid, of 
Bweetish taste and pleasant odor. It boils at 142° F., and ita 
gas is only slightly inilainiimblr. If cxixieed to an open Hamc, it 
becomes decomposed and liberates free chlorine, which causes 
headache and nausea to the occupants of the room. 

Oiloroform is usually administered on Esmarch'a inhaler, which 
consists of a wire frame covered with a single layer of porous 
woolen cloth. A few drojja of chloroform are put on the inhjJer, 
which is held some distance from the patient's face. The inhaler 
is gradually brought nearer n» tolerance is acquired to its efToct, 
but the vapor of chlorofonn should always reach the patient weU 
diluted with air. It is claimed that anesthesia is ciuicker and 
more pleasant if the chloroform is warmed by placing the bottle 
occasionallv in wanu water. 



Tlic effect of chloroform is at Gist to dilate the pupil and to 
gtjmulate the puke. The pfttient soou becomts excited and acts 
" as if under the influence of an intoxicant. As thiB stage pusses 
off, the pupils contract, the pulse becomes nomewhat weaker, and 
the face loses its color. The breathing becomes deep and rc^ilar, 
and there b unconsciousnesn, general muscular relaxation and 
complete insensibility to pain. The greatest danger from chloro- 
fonn is sudden cardiac failure, although numerous deaths have 
been re|X>rted from its action on the respiratory centers. ttTien 
daugeruuK symptoms develop during anesthesia, the drug should 
at once be withdrawn, an abundance of fresh air admitted to the 
room, the head of the operating table lowered, and artificial 
respiration practiced, coupled with inhalation of amyl nitrite. 
Artificial respiration is be^l effected Ijy Sylvester's method, caire 
bemg taken that the motions are not carried out too rapidly, and 
that they are sufficiently exnggerated to insure expansion and 
contraction of the chest walls. Hypodermic injection of strych- 
nine or other drugs is useless, as the danger is too imminent for 
there to be sufficient time for the system to be affected in this 
way. 

RELATIVE MERITS OF ETHBIt AND CHLOBOFORM. 

The question of the relative merit of ether and chlorDforro 
is one which has caused bitter and, often, improfitable debate. 
It is a tact that surgeons inherit thrir advocacy of one or the 
other p.gent. just as they inherit their political principles or theo- 
logical belief, and it is as hopeless to try to convert an advocate 
of ether to chloroform as it would be to change a Republican 
to a Democrat or a Baptist to an Episcopalian. In jVnierica, 
the North and West give ether practically to the exclusion of all 
other anesthetics, while in the South, ehJoroform is the favorit« 
agent employed. As the most prolific writers and brilliant clini- 
cians live in the North, there is a tendency in the South among 
the younger generation to either adopt their teaching, or else to 
apologize for the use of the anesthetic of their forefathers. In 
justice to chloroform, it must be said, however, that it is still 
the favorite anesthetic with surgeons the world over, and is. 
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today, gi\'cn twenty timcw where ether is given once. In France, 
except in the city of Lyons ; in Germany and Austria, except in 
the city of Vienna ; in Italy aud in Great Britain, chlorofonn or 
a mixtxirc of chloroform with other agtnte is practically univer- 
sally employed. Chloroform is alw exclusivdy u-ifed in tropical 
coiintrioa, but here there is no choice, because ether, with iU low 
boUing point, cannot be employed. 

There is no qucTttioa thnt chloroform is more pIcfuwDt to the 
patient, is quicker in its action, causes less nausea and \'nmituig, 
and if) not as likely to be followed by nephritis or pninimonia. 
Anesthe»a can be produced and maintained with a smaller 
quantity, and hence the agent is cheaper and more cnsUy trans- 
ported. It« vapor is not inflammable and it can be u»ed without 
danger in the presence of an actuAl cautery or an open flame. 
The advocates of ether admit aO these facta, but claim that they 
^ould not be taken iuto consideraUon, as the question is not one 
of esthetics or economy, but of life or deati), and that it has bcefi 
successfully demonstrated that ether is safer than chloroform. 
Tliey cluiiu that chlorofonn causes one death in c\'er>' 2500 cases, 
while etiier only causes one death in every SOOO, and, therefore^ 
is three or four times safer than chlorofonn. Statistics from 
numerous and reliable sources in the North and West seem to 
conclusively prove this statement as far as that tcmtorj' goes, 
but figures in the South, in Great Britain, and on the Contineot 
are diETcreut. Nussbauni has seen in military life 40,000 admtni^ 
trations of chloroform without an accident. Hunter McGuire 
reports 28,000 adjninifitratioris in the Confcdetate Army Corps 
of which he was a Director, without a fatality, and I, in private 
praetice,hiivcbecn presentat lo,000operatioiisdoneunderchlofO- 
form anestlie-sia, without a death from its use. These figune 
could be extended, but they are sufTicicut for the purpose. 

After much thought and observation, I have come to the eon- 
elusion thut while certain classes of cases take one anesthetic 
better tlian the other, provided they arc administered equally 
skillfully, that for practical purposes, it is the ancathetiier and 
not the anesthetic who should be considered. In visiting the 
dioica of the North and occasionally seeing the aUiuintstration of 
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chloroform, I have ceaned to wonder why sometimes patients 
die, and am surprised thjit any of thoni live. While again, in my 
tmveb South, I am 8truck by the timid, inefficient way in which 
ether is administered iu the few cjises it is employed, and marvel 
that the surgeon, after completing the unsatisfactory operation 
on a struf^IinR paticnl, should ever use the agent again. 

No one man, in my opinion, U competent to give Iwth ether and 
chloroform. The end to be accomplished is the same in each, but 
the method of adniinistration and the symptoms of danger are 
absolutely different, that he might as well try to attain salvation 
by attending a Jc^^'ish synagogue one week and a Catholic cathe- 
dral the next. In my private hospital, I use chloroform almost 
exclusively. In my pubUc clinic. I employ both agents, but 
have a different man, especially skilled iu the administration of 
each. In my out-of-town work, when asked which I prefer to be 
given the patient, I always reply, the one with which the anes- 
thetixer is most familiar. 

GENERAL BULE8 TOR THE ADMINISTRATION OF ETHElt ANH 
CHLOROFORM. 

The administration of an anesthetic is an art acquired by prac- 
tice, and no one can be taught it except by experience. The 
following suggestions are selected from various authorities, or 
are the result of personal obser\'ation. 

The patient's stomach should be empty, but his resistance not 
weakened by lung fasting. The last meal tthould be taken from 
four to six hours before tlie ojieration. Tlic bowel should be 
emptied by a purgative given the night before, or better, thirty- 
six hours prior to the adiniuistration of the nncsthctic, followed 
by an enema or -saline the morning of the operation. 

\Vlien possible, the aiieathetizer should see the patJeut prior 
to the administration of the anesthetic. This tends to increase 
the t«nfidence of the patient in the aneathetizer, and afi'ords the 
ancsthetiicr an opportunity to observe the normal respiratofy 
and circulatory movements of the patient. 

Morphine should not be given n^i a routine practice before the 
adminbftration of every anesthetic. It may be given with advaa- 
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tage, however, if the patient is nerv'oiis or frightwied, 
addicted to opium or alcohol, or if he is hkc^y lo suffer great paiD 
on recovering eongciousnesB. 

If Btiniulanta such as strychnine or whiskey seem indicated 
immediately before tlie operation, they should be given either 
hj-podermieally or by rectum : notliing should be given by mouth. 

The patient should be lightly and loosely dad, with no con- 
striction around the chest or waist to impede rcspiratioD. 

The anesthetic should not be administered until it is certain the 
8ui:geon will be ready to begin the operation as isoon as tbc patient 
is in condition. If either surgeon or patieot hae to wait, humanity 
demands that it be the surgeon: time to him may be monejr) 
but time to the other may be life. 

In moving a patient after he is anesthetized, care should 
taken to kcc that the head is kqit in the proper position, and 
respiration and heart action not interfered with. 

The anesthetizcr, before giving the anesthetic, dioidd see that 
provifflon is made for the prompt admi<ision of fresh air into the 
room, and that otlicr restoratives are at hand, in case the patient 
does badly. Drafts and exposure should be avoided, the patient 
kept warm and body beat umintained. 

The room in which the anesthetic is given should be kept pi 
fcctly quiet, and all instrunieuts and apparatus likely to (r: 
the patient should be kept carefully out of si^t. 

The ether or chloroform employed should be the purest ob^ 
able: it should be the product of weU>known and reliable manu- 
facturcra. 

An anesthetic should never be given except in the presence of 
8 third parly. This vk especially true when the patient be a 
woman, as sexual excitement is often produced, resulting in the 
belief that improper liberties have been taken. 

An anpsllietir shoidd never be given with the patient in 
silting posture, but the patient should be lying comfortably, 
on his back, with only a small pillow under his head. 

The mouth should always be examined, and false teeth, quids 
of tobacco, chewing gum, whiflUes, buttons or other foreign 
bodies, if present, removed. 




The patient should be toM to close his eyes, as the vapors of 
the anesthetic agwit may be irritating, and also because it pre- 
vents the anxious watching of each movement of the anesthe- 
tiser. 

The anesthetizer should talk pleasantly and encouragingly to 
the paUeut whi-n bepmung the anesthetie, at Grst diverting the 
attention by discussing some subject of interest, and later telling 
the patient that he is becoming drowsy, that he is losing con- 
cioiisness, that he is asleep; in other words, use hypnotic sugges- 
tion. 

Never tell the patient to count or breathe deep, for by so doing 
a feeling of auffocatioo is sure to follow and the patient is apt to 
struggle or become boisterous. 

Wlicn the anwithetic is begun, the patient should be free to 
move his arms and legs. Should he hold his breath until the 
veins become turgid and prominent, the anesthetic should be 
withdrawn until the breathing becomes normal. Should he 
become excited and struggle, it is better not to attempt to abso- 
lutely restrain his movements, but rather to guide and control 
them 80 as to prevent him throwing himself front the table. 
As he becomes unconseioua, he kIiouIJ be lit-ld in position by 
manual force, and later he should be fastened with bandages or 
straps so as to keep him in position. 

As to the rate of administration, chloroform should be given 
slowly, with free admixture of air. Slow etherisation possesses 
no advantages and frequently prolongs the stage of excitement. 

There is no certain way to tell when the patient is sufficiently 
under the anesthetic for the surgeon to be^n the operation. 
Tiie best test is relaxation of tlie jaw. The eye reflex is of little 
value, and the practice of touching the conjunctiva to see if the 
patient will wink should be proliibited. 

The nausea and shock produced by the anesthetic are depend- 
ent not only on the length of time tbe drug is administered, but 
also on the amount that is given. The least possible quantity 
to enable Uie surgeon to do his work continuously and satisfac- 
torily is the proper amount. 

Somcstagceof anoperation are extremely painful, while others 
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cause but little discomfort. An experienced anesthetizer should 
learn by obeervation &l what stage of an operation lo have lh« 
patient profoundly iind<>r the anesUietic, and at what stage he 
can be allowed to partially conic from under its iDQucnc& 

Sometimes, through an error of judgment or owing to the dei-d- 
opiitcnl of unexpected complications, the patient may not be in a 
condition for the mrgeon to continue his work. It then of(en 
bappeoD that he jjcremptorily orders the nnc^hetizer to gjve 
more of the anesthetic. His orders should be taken mm gnmo 
salvs, for they do not relieve the man behind the mask of his 
responsibility. He should do what he thinks beet or give up the 
case. 

It is better for the ancsthetizer to watch for sjrmptoma and 
prevent them than to have frequent recourse to tongue forceps, 
the oxygen tank, or other rerforatives. From the beginmng of" 
the administration, he should watch for signs of danger. His 
attention should never be diverted by any incident of the opera- 
tion. It is well to watch the character of the pulse, but it ig 
far more important to watch the respiration, and above all, the . 
face, as the earliest indication of danger. A rapidly dilating 
and fixed pupil is a danger signal, while a pupil contracted to 
nonnal sixe or a little less indicates surgical anesthesia. 

Tilt' occurrence of sudden pallor or change in the pube rate, 
hvidity of the face or embarrassed breathing, indicates dangGrand^ 
calls for the immediate withdnin-al of the anesthetic A single 
additional whi? may mertn the difference between life and death. 
If the imlient doea not brcslhe properly, the anesthetizer ^loold 1 
put his lingers at the angle of the jaw and push it forward and 
upnmrd. If this does not answej*, the tongue should be caughti 
with a piece of gauze and pulled up towards the nose, a litUe to 
one side. Bruiting and lacerating the tongue with foreeps is a 
barbarous practice. It should be remembered that there may be 
movemeuto) of the chest similar to the normal, though the glottiSji 
is cIoiitKl and no air is entering the lungs. 

Should the patient appear Ukely to \'omit, his head should be 
turned to one side and the anesthetic withdr?iwn until the nauffiftJ 
disappears If vomiting occurs, remo\'e any ejected matter left' 
in the mouth and continue the anesthetic 
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If, during the opemtiou, the palient sbowa oviiicucc of having 
fluids or solids in the stomach, it is wdl at the completion of the 
work, to wash out the stomach with sahuc or woak bicarbonate 
of soda solution. 

The anosthetizcr begJiiniuK the admiuiBlratiou shuuM continue 
it until the completion of the operation. When a sernnd anes- 
thetizor takes the case with the patient under tJie influence of 
the drug, he is at a disadv.^ntage in th.it he is not familiar with 
the condition of the patient in the earlier stages of the anoatiictic. 

NITROUS OXIDG. 

Nitrous oxide gaa, N,0, or laughing gas, is a colorlcae gas, with 
a slight sweetish taste and smell. It is purchased in tanks, 
and administered by nieanB of a special apparatus. It produces 
anestliesia in less tlmn a minute, and recovery is equally rapid 
when it is withdrawn. It is soinetimep followed by a headache, 
but rarely, if ever, by nausea. It is the safest anesthetic known, 

only 14 deaths arc recorded from four or five milliou adniiuis- 
^tratjons. Until recently, the agent has been used princiijaily 
by dentists, but it is now being more extensively employed by 

I genera] eurgoon. 

Tte objection to it is the short period during which anesthesia 
ean be maintained, the complicated apparatus ni^ccsnary to give 
it, and the coat of the gas. It does not ^vc complete relaxation, 
and cannot, for this rtaison, Iw used for operations on the rectum 
or perineum, fl* the patient cannot be kept in the lithotomy posi- 
tion owing to the rijpdily of the legs. It is frequently employed 
as a preliminary to ether, in order to avoid the unpleasant sensa- 
tions to the patient, and it is also used to open abscesses and 
bone felon, to break up adhesions of joints, to reduce dislocations, 
to remove gauze from the abdomen, and to dress painful wounds. 
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Ethyl chloride, (CjII»Cl), under pressure, is a colorless, vol- 
atile liquid, which Iwila at 54.5" F. It is very inflammable. 
As a general anesthetic, it is rapid in its effects, anesthesia being 
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produced in fmm 30 npconds to 3 Riinut«8, which lasts from one to 
throe minutcfs, ik recovered from rupidly, and as ii nilo, without 
any unpleasant aftPr-efTectn. Since it« dL<<covcr>', opinion as to 
it« mcrite has varied [n>m tunc to Ume, it being alternately con- 
demned and again, more nr tesA generally recognised ait a valu- 
ablcagent. At present, the tctidency is to regard it m not ncnriy 
90 safe a» nitrous oxide, though itafer than chloroform or ether. 
Ware rcjiorltKi !2.436 cases, with one death ; Seita, 16.WH) ciises, 
with one death, though within tiie liuit few years there have beta 
several deaths in one city attributable to the dnig. Itf) place in 
surgery is as a mibstitut-c for nitrous oxide when this agent ie nut 
at hand. Its advantaged are it** itafety aa compared with chloro-j 
form, the ease and simplicity of administration, and the fact thuQ 
no cumbersome apiiaratus in nececsary. Infanta and the 
take the drug as well as young adults. For »ome o])crHtion8 
anesthetic may be administered and withdrann and ro^dmiuis-^ 
tered over and over again for from 10 to 30 niinut«8. Respiim- 
tor>' obstruction Is regarded as a contraindicatjon. 

It may be given either tliroiigh a specialty constructed 
or sprayed on gauze placed over the nose, exactly as ether 
administered by the open method. Aa a rule, it does not pro- 
duce complete muscular relaxation ; often the pupils never dilatAj 
the €oojuitcli\'al reflex is rarely atjolitihed, and the lar 
reflex b said to be always retained. 

HYOeCINK — (SCOPOLAMINK) UORFHINR ANWISKSIA. 

Hyosdnc and »oopolamine aro identical substancce, and to 
produce genera] anesthesia, this drug is combined with morphine 
and adnunistcred hypoilermically in doses of one-«iixth grain of 
morphine and one-hundredth grain of hyoscine, frenhly prrjuired, 
and given in divided doses, one hour and onc-haU hour, respec- 
tively, before the beginning of the operation. It may be given 
in three lioem, the third dose being administered at the begin- 
ning of the operation. The method has been ejithusiasticolly 
praisi>d, just as enthuaiastically condemned, and as yet has 
received a definite place amnng anesthetic agents. I-argedc 
are certainly daiigeruus, and if the drug is used at ah, it should I 
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^ven only as an aid to anesthesia, and never in suf^cient amounts 
to prodiic* complete narcosis of itself. There have been reported 
manydcnths undoubtedly due to the drug, and it should uc-vcrbe 

' adminiiH«red to a patient with pulmonarj- edema or with any 
acute condition of the throat which interfc-rta with respiration ; 

.nor should it be givoji to patients under 16 or over 60 years of 
age. Used us a preliminary to anralhcsiu, the amount of chloro- 
form or ether required is considerably diminished, the post-Anes- 
thetic sleep prolonged, and in the few cases in which we have 
used the method, nn special after-effects were noted. 

If symptoms of poisoning occur, the treatment ia that of mor- 
phine and hyoscine poisoning. 

LOCAL ANRSTHE^SIA. 

Local anesthesia may be produced by cold, or by the applica- 
tion or injection of cocaine or some similar drug. 

Cold. Cold may be employed by applying ice to the akin, or 
spraying the part with ether, ethyl chloride, or some other agent 
which evaporates rapidly. The method is of limited value, as 
ita UHe ift attended by considerable pain, and the tissues are made 
eo hard and resisting that they arc dilhcult to penetrate with an 
! aspirator or to divide with the knife. It should be needless to 
gay that freezing is not logical as a preliminary measure to the 
use of the actual cautery. Casta have been known, however, 
where a surgeon used ethyl chloride on a chancroid before he 
cauterized it with a hot iron. 

Cocaine. Cocaine is the active principle of cryikroxyhn coca. 
The preparation usually employed is the hydrochloride of cocaine, 
a white crystaline powder, readily soluble in water. It is used 
by applying it externally to mucous surfaces, or by injecting it 
hypndermieally into the skin or deeper structures. It acts more 
promptlyand efficiently when the solution is warm and contains 
sodium chloride to make it isotonic, and adrenalin to cause local 
constriction of the blood vessels and prevent its rapid absorption 
and removal from the field of operation. Solutions of cocaine are 
unstable, and deteriorate if kept for ony length of time, or if 
exposed to any extreme of heat. They should, therefore, be 
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made fresh for each opcratioD, and should not be boiled. That 
arc tablets od the miirket containing cocaine and adrenalin, which 
can be sterilized by putting them in a lube, plugpng both tnd* 
with cotton, and subjecting to drj* heat. By db-wlving one of 
thvac tablets in a definite amount of normal saline solution, the 
surgeon can readily and quickly extemporize a solution of the 
strength required for the ease in hand. 

Cocaine in toxic do^cs acte an a cardiac and cerebral depressant, 
and produce:!^ denth by paralysis of the he«irt. The hcsi antidote 
to its action is aniyl nitrite by inhalation, or nitro-glyceriue fay 
hypodermic injection. It has bc«n found that the danger of 
|X)i»uning is not so much due to the amount of the drug intro- 
duced, as to the strength of the solution eanployed. 0>caine 
forms a combination with the protoplaKiu of the cells wfaldi is 
fairly stable and breaks down only after some time. If a weak 
solution is used, the cocaine combines with the tissue at the point 
of injection and has only a local action. It is only when a strong 
solution ta employed that the drug reaches the general circulation 
and acts on the higher centers. The danger of its constitutional 
action is further lessened by the addition of adrenaJin, and is 
practically eliminated when it is possible to arrest the circulatkui 
in the field of operation by the application of a rubber constric- 
tion. 

Local anesthesia may be c0c-clc<l with cocaine by four different 
methods: 

(1) Bilernol Application. This is possible only when the 
surface is covered with mucous membrane, and is especially 
suited to operatioos on the eye, nose, throat and urethra. Usu* 
ally a 4 per cent aqueous solution is employed. It may be dropped 
in the eye; sprayed in the nose or throat;or^plied to the urethra 
on a bit of cotton. 

(2) infiltration. This is employed toanesthetisethe skin and 
Bubcutuncoua structures, and ifl effected bj'iujectingO.l percent of 
cocjiine solution into the part by means of a large hj'podermic 
syringe. The "Sub-Q" syrii^ is a cheap and effective instru- 
ment, and should form part of every surgeon's amianicDtaritim. 
It has a glass barrel and an OAbcutos piston: hencecan be boiled 
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without injury. In infiltrating the skin, the point of the ncodle 
should be introduced obliquely into, but not through, the skin, 
so thftt the solution will be intraeuticular, butnoti<ubcuticidar. 
As soon as two or three drops are injected, a white wheal results. 
The needle should then be withdrawn and re-introduced at the 
margin of the wheal in the dirertinn of the proposed incision. 
As soon aa the skin is inscnsibk-, it should be divided, and the 
deeper structures anesthetized by inserting the needle slowly 
and forcing a few drops of solution aJiead of it aa its point 
advances. 

(3) Nerve Blocking. This consi^ in injecting a few drops of 
1 per cent tiolution of cocaine directly into the trunk of a sensory 
nerve, thereby, for a time, abolishing its function. The method is 
sometiuHts Employed in amputations before dividing large nerves, 
to avoid shock, but it« principal and most successful application 
is in certain major operations like the radical operation for 
hernia, where the nerve supply of the part is such that the branches 
can be isolated and injected, thius rendering it possible to do 
extensive work absolutely without pain or discomfort to the 
patient. 

(4) Spinal Anesthesia. This is effected by injecting 10 or 15 
drops of a 2 per cent solution of cocaine into the subdural space 
of the spinal canal. A needle is introduced one-fifth of an inch 
to the right of the spinous process of the fourth lumbar vertebra 
and forced forward, upward and inward for 2J to 3§ inches, until 
the cavity is reached, which can be demonstrated by the escape 
of crebro-spinal fluid. The method causes paraplegia from the 
diaphragm down, which Umts about 45 minutes. Anesthesia 
\b 80 complete that amputation of the thigh, hysterectomy, or 
prostatectomy can be done practically without pain. 

Many substitutes have been offered for cocaine, notably eucaine 
but cocaine has held its place and increased in popularity. 

The advantages of operating under local anesthesia are the 
freedom from the danger of a general anesthetic, and the absence 
of nausea and vomiting which so often follow its use. There ia 
also less need for trained assistance. A nian in the country, with 
a hypodermic syringe and a case of pocket instruments, can 
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safely and satisfactorily operate on a case of strangulated hernia, 
with only the help which can be rendered by members of the 
household. 

Tlie disadvantages of operating with local anesthesia are that 
it takes more time, which is a bar to its routine use in a busy clinic ; 
that it imposes a greater strain on both patient and surgeon, the 
one afraid of being hurt, and the other finding it necessary to con- 
stantly reassure him or divert him ; and finally, that if the opera- 
tor meets with unexpected complications or experiences any 
unusual difficulty in doing the work, the patient will recognize 
the fact and not be disposed to be charitable in his immediate 
or subsequent criticisms. The successful use of cocaine in major 
operations requires a personality to inspire confidence, a thor- 
ough knowledge of anatomy, and an ability to do clean dissection 
without injuring or bruising tissue. 



LECTURE L. 

THE INFLUENCE OP THE GENEItVL CONDITION OF THE PATIENT ON 
THE RESULT OF A 8URG1CAL OPERATION. 



There are some operations, svich as for the relief of a strangii- 
kted hernia or the naiioval of a giidfircnoiiH appendix, which are 
90 ui^ently demanded for the immediate purpose of saving life, 
that the surgeon has no choice and nothing is considered but t)ie 
one grc-at n«ed. These arc imperative operations, and must be 
done regardleHH of risk. There are other operations, such a^ for 
the correction of deformities or the reUef of sonic chronic ailment, 
which, however denirable, are not cmcntial to the life of the 
patient. These arc elective operations, and should not be undei^ 
taken without carefully considering the danger to be incurred on 
the one hand, and the benefit to be hoped for on the other. 

In estimating the risk of an operation, the iiiodtra surgeon is 
too apt to base his opinion on the statistics oonLiined in text 
books ftnd encyclopediie. Figurea are proverbially uurcliablc. 
Thus, for instance, the statistics of old operations such as liga- 
tions and amputations, are usually a record of pre-jinttseptic 
surgery and do not represent the work of today. While the sta- 
tistics of more rcc(?nl operations such as thj*n»idcctomy or gastro- 
enterostomy, are usuaUy the record of muster-workmen and do 
Dot represent the danger of these operations tn the hands of the 
average surgeon. 

In deciding whether or not to advise a patient to undergo an 
elective operation, the following factors should be considered: 

First, the Gravity of the Operalwn and the Relief lo be Expected 
from ita Succe»sful Issue. Tliere i.s no operation devoid of risk, 
and some are attended liy great djinger. Patients are occiiaion- 
ftUy unreasonable and insist on having a serious operation done to 
rid themselves of a moreor less fancied ailment. Unless theopera* 
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ti(Hl M ode and there is a reasonable assurance of the patient being 
matrrially bencRt«'d, he should not be mibjected to an elective 
surgifalordwil. 

Second, the Ability and Experience of the Operator. Ko ocHiiagfl 
0U8 doctor should faU to undertake an operation if the patient'! 
ooodition is urgent, if dd»y mranx death, and if no more i 
enecd surgeon is avaUable. Competency is a relative letm, 
the man on the ground should endeavor to afford relief or dse h^ 
t&ih to meaiure up to his rc^iponsibility. It is different, however, 
when the disease ia a chronic one, and tlie patient could safely 
be moved to a hospital, or await the aniva) of a oompetont sur- 
geon from a neighboring city. A patient ia entitled to the 
possible prospect for prolonged life or restored health that 
rcaourcM permit. No conacicntious surgeon should undc 
an operation without asking himself whether he haa the skill to 
do the work satisfactorily. In many cases he can honcatly 
answer the question in the afhrmative. In some cases, while 
there may be a doubt in his mind, he is justified in operating by 
the fact that the patient has not the physeal strength to bear] 
trausportation or the financial means to bring a sutgeoD from a' 
distance. In other cases, however, the surgeon must recognize 
hia inferiority to otlier men in the profcs»on who devote the 
lives to special lines of work, and when the patient has the phy-'' 
aical and pecuniary power to secure their serNncea, it is his duty 
to place the case in their hands. This obligation is so umveraally 
recognized that the aacrifiee it entails ia not often appredat 
by the hiity, and aomclunes not by the class of the profe 
which is benefited. 

Third, Ihe General Condition of the Patient, or the eonsideratjoi 
of the pereonal factors in the individual case which influence the' 
result of t)ie operation. It ia often said — sometimes seriously, 
sometimes satirically, and sometimes tridy — that the operation 
was a success, but the patient died. In such a case, the indi-j 
cations for the operation may have been plain, but the conl 
indications were either overlooked or disregarded. The of 
tion may have completely corrected the condition from which 
the patient suffered, it nmy have been perfect in its technique 
and brilliant in its execution, but the patient may have lost his 
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life from some complication which could have been foreseen 
by more careful preliminary investigation. Many mirgeonii have 
had uncontrollable hemorrhage to follow the removal of a small 
tumor, owing to the patient ha,\nng liMnophilia, or have had 
gaugn'uc develop in a wound, owii^ to the existctitje of diabetes, 
or have had suppression of urine to follow, owing to the presence 
of nephritis. 

Sir James Paget, in one of his claitsical lectures, says: "Never 
decide upon an operation, even of a trivial kind, without first 
. examining the patient as to the risk of his life. You should 
^examine him with at least as much care as you would for 
life insurance- It is surely at least as important that a man 
t^ould not die or suffer serious damage after an operation as that 
his life should be safely insured for a few hundred pounds." 

Two separate and independent examinations should be made of 
every surgical patient— the firat for the puriwsc of diagnosis and 
the determination of the condition to be corrected ; and the second 
for the purpose of prognosis, or the dctennination of the safety of 
the operation. In forming an estimate of the latter, many factors 
have to be taken into consideration, such as age, sex, race, habits 
of life, constitutional diseases and visceral disorders. In dis- 
cussing these under separate headings, much use ha^ been made 
of an article by Sir Frederick Treves, who acknowledges a similar 
indebtedness to the writings of Sir James Paget. 

Age. As a general proposition it may be stated that patients 
at either extreme of life are poor subjects for surgery. 

Children under five years of age take anesthetics badly, often 
suffer severe shock from only moderate loss of blood, and arc 
difficult to manage during convalescence. They are liable to 
gastrointestinal disturbances, especially In hot weather, and fre- 
quently are the %-ictims of chicken-pox, measles or other infec- 
tious diseases to which they are susceptible. On the other hand, 
owing to the energetic cell activity of the period of growth, their 
tissues heal rapidly and are not prone to suppuration. In operat- 
ing on cMdren, avoid, if possible, the period of first dentition, as 
they are liable to digestive disturbances and to convulsions, and 
apt to develop a high temperature from slight provocation. Use 
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chkirofnmi as an anesthetic, and a\-oid the infliction of loDg-«oit- 
tinued pnin. Especial catl- t-liuidd be taken to prrvt-nt lo»i of 
blood or body hoat. Drc».iingR ithould be carefidly n-aiched and , 
dunged as often as soiled. Usually no fttt«npt should be 
to keep the child in bed, but, from the first, it xhaiilcl be pef^ 
mitted to tie on the mother's lap or be carried about in her 
arnu>. 

The period from the fifth to the fifteenth year is the golden i 
of surgery. ITere thi' mortality is least, and the results best ft 
opuratious of almost cverj- kind. This is due to the fact tli 
metsboUc prooeases are active and resistancf^ to infection vigor- 
ous; that the various organs of the body are nonnal and perform^ 
their functions satinfactorily ; that the nervous i^ystem ia stat 
and uninfluenced by regrets for the past orfearsforlhefuture; i 
finally, that the reason and will of the patient have developed 
siiflieiently for the svirgoon to secure their acquiescence i 
co-operation. 

Between the twentieth and fortieth years the mortality of 
operations greatly increases. This \s due to sexual developmcDt. 
attended by the possibilityof excesses, abnomialitiesaDddisea<(«; 
also to the carea and resixtnsibilities of maturity, often landing (o 
neurasthenia from excessive work and worry. And finaUvj 
may be superadded the injurious rtnultj: of addictioo to tot 
whiskey or othrr drugs and of other forms of dissipation. 

In patients past 40 years of ago the mortality from operatioi 
is nearly three times greater than in patients under 20. As 
rule, old people arc severely allocked by lu« of blood or 
heat ; their wounds heal slowly, and their tissues have little j 
to resist infoctioD. Tliey arc headstrong and rebdlious, 
intolerant to confinement. Their oigans of assimilation and^ 
excreliou are impaired, and their stomachs and kidney's liable 
to break down. Taken all in all, old age is a greater bar to sur* 
gery than any other compUcation, unless it lx> chronic alcohol^ 
ism. It must be remembered, hovre^'Cr, that senility b not" 
measured in years. Suigically speaking, a man is as old aa 
his arteries. In improssiDg this point, Sir James Paget saj 
"They that arc fat and bloated, flabby of texture, torpid, idie 
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and incapablp of exercise, looking older than their years, are very 
bad. 

"ITicy t hat are fat, florid and plethoric, firm skinned and with 
good muscular power, clear headed and willing to work like 
younger men, are not, indeed, good subjects for operations, but 
the}' are scarcely bad. 

"The old people thai are thin and dry and tough, clear voiced 
and bright-eyed, with good stomachs and strong wills, muscular 
and active, are not bad: they bear all but the largest operations 
vcxy well." 

The briUiant results of Young and others in operating on old 
men for prostatic enlargement, sliow that modern Burgery, with 
its short period of anesthesia, diminished loss of blood, free- 
dom from infection, itnd provision for adequate drainage, has 
made it safe to do operations on the aged which, only a short time 
ago, would have been unjustifiable. 

Sex. Other things being t^ual, women bear operations better 
than men. This is due to the fact that they are di^igned for 
maternity and are naturally endowed with more passive endur- 
ance ; that they are more confiding and trustful, and place greater 
confidence in Uie asaurancca of the surgeon ; that they arc more 
tolerant to confinement to bed, because they are not accustomed 
to active out-door life; and finally, they are more temperate and 
regular in their Iivc«, and not as frequently the victims of excesses 
in food and drink. 

On the other hand, menstruation, pregnancy, lactation and the 
phenomena of the menopause give to the sex the pos-sibilily of 
complications to which the male is not subject. As a rule, opera- 
tions shoidd be avoided during mcnstruatiou, as the period is 
frequently attended with ner\'0U8 and digestive disturbances. 
The time of election, especially in gynecological work, is the two 
weeks midway between the completion of one period and bt^n- 
ning of the next, in emergencies, however, an operation may be 
done during menstruation without misgivings, as usually no ill 
effects result. 

It is also undesirable to do an operation of election during preg- 
naoey, as it cntaiUi the possibility of mittcarriage and of kidney 
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' is more theonlical than real, howerer, 

■ti^himiMl sections have bccD done on pregnant 

I and other abdominal disoues, vitbout 

IWllilUfllllUlMI 

udnoible to operate during lactation, because (bt 

. and resistance are Ik-Iow par, and if she con- 

the child, she will have an undue tax upon htr, 

tco do 80, there will be the danger of trouble with 

The influence of race on the rtsultof an operation bt" 

ktfc mtcieet, but not of great pTHctical value. It U stated 

Uhmui makes the best patient on earth. lo America, 

IK tbe Southern States, there is good opportunity lo 

, tiK rapective rc?<istance of the Caucasian and the 

:?uqiBoDs of large experience in operating on both racts 

' unanimous in the opinion that the black man is a 

lluui the white man. This docv not apply to the 

, (or he follows the rule of the mongrel, and has the vices 

A 1Mb parents and the virtues of neither. It is obvious even in 

•kiibluCui indiTidual that the pure n^ro b losing the immitn- 

4(k fotm^j enjoyed, to certain diseases and is developing pre- 

■ vtacb render him a less favorable subject for open- 

■ the Civil War, insanity wae almost unknown in the 

was not common; and venereal diseases of 

With civilization, education and syphilisatioo, 

• '« tbe victim of \-ariou3 ncrvotLt disorders; nitb unhy- 

SftitHL Li— uttdinen and ^cant clothing, be is a frequent victim of 

iMiihatVliite Plague; and with improper food, eaten at irregu- 

w iBter«iils, his digestion bas become impaired, and he ia sofTcf 

-J more frequejitly from gallstones, appendicitis and 

.w kidnej-s, TTic day will come when the dcgenera- 

cbole race will have reached a point to make it an_ 

M lact that they are poor subjects for surgical work. 

t^^mdWrntnets. Paradoxical us it may sound, thefttr 

- <ai&!nui frequently does not make as good a surgical paticoti 

ueUe and wa^ited by disease. He may have buge 

jfhty strength ; he may nc\'er have bad au illness in 
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I life, and boast of the constitution of an ox, but tic is a poor sub- 
ject for the tqirgeon's knife. He is accustomed to fresh air and 
an active life; hifi blood vtssds are full aad oxygenation of the 
tissues is rapid. Ifis food has been larf^e in quantUy and gross in 
quality. When misfortune overtakes him, there is do time to 
accommodate himself to new condition?, and the whole habit of 
ha life is suddenly changed. To this is addud the shock of his 
accident, the horror of an operation, and the dread of the future. 
Just the contrary is true with the chronic invalid, who has been 
acclimated to bed life by long weeks of invalidism, whose circula- 
tion, respiration and digestion have become adjusted to his con- 
dition, and who has been brought to view the approaching opera- 
tion as a means of relief uf pain and restoration to health. Of 
the two tj-pes described, the hist will I>c well first. 

ObesUy. As a rule a fat patient is a bad patient. If the obes- 
ity is hereditary and the general health good, it is not as bad as 
when the fat is due to gluttony, indolence or beer-drinking. An 
obcoe patient is an elephant on your hands. lie usually breathes 
with difficulty and cannot assume a recumbent position. It ts 
hard to move him in bed, and difficult to prevent the formation of 
bedsores. The skin is usually thin from pressiu^, and its edges 
difficult to approximate. The subcutaneous fat has little vitality 
and readily breaks down and liquefies. Infection once taking 
piaw, pus burrows far and wide, and is drained with great dilE- 
culty. Sometimes such patients die suddenly from fat embolism : 
again they become exhausted and prove an easy victim to inter- 
current diseases. If recovery takes place, convalescejice \a 
always tedious and prolonged. 

Alcoholism. The most unpromising patient who ever comes to 
a surgeon is the chronic aJcohoUc. Constant drinkers who are 
never drunk, and yet who are never .wber, are worse subjects 
than those who get on periodic sprees. The gravity of the risk 
in the individual case will depend on the length of time the indi- 
vidual has taken stimulant ; the average amount consumed daily ; 
the presence or absence of tremor of the hand or alteration of the 
knee-jerk; the existence of gastritis, as indicated by anorexia, 
nausea or vomiting ; and the condition of the liver, kidneys, heart 
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and blood veesds. No operation except the most imperative 
should be done on the alcoholic, because of the danger of tlie 
administration of the anesthetic, because of the depraved condi- 
tions of the tissues and consequent lack of resistance to infection, 
because of the liability of the kidneys to stall or the heart to run 
away, and because of the danger of the development of wild and 
uncontrollable delirium. When an operation is tznavoidable, 
but not immediately necessary, the patient should be prepared 
for it by diminishing or withdrawing the stimulant. When an 
immediate operation is necessary, it is better to continue the 
alcohol until the period of greatest danger is past. 

Affections of the Nervous System. Hysterical patients usually 
give a great deal of trouble before the operation, but do very well 
after the ordeal is over. A nervous woman who wishes to tell of 
the unfortunate surgical experience of her friends, who desires to 
discuss every step and detail of her own operation and tell how 
she wishes her case managed, and who is possessed of exaggerated 
fears as to the complications which may develop or the ultimate 
result which may follow, usually, after the operation, becomes a 
model patient. Her imagination enters upon fresh fields and she 
becomes hopeful and oiurageous, and at once bc^ns to plan a 
new life of activity. 

The neurasthenic, however, is a diiTerent subject, and woe 
betide the incautious surgeon who operates on one. Occasionally 
neurasthenia may be due to chronic appendicitis, uterine dis- 
placement, or some other cause which can be corrected, and the 
patient cured. But in a large majority of cases the neurasthenia 
is due to a disturbance of the general body nutrition, and no 
operation will prove of benefit. The vicitim of neurasthenia 
wears out the patience of hie family and friends, and in order to 
secure a sympathetic listener, and in order to demonstrate to 
the community the serious nature of his disease, he goes from 
surgeon to surgeon and from hospital to hospital, offering himself 
as a bloody sacrifice to his curious form of (^tism, and glorying 
in hia martyrdom. Surgery does this class of patients no good, but 
deepens, rather than relieves, the neurasthenia. 

The insane are usually good subjects for surgical operation. 
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le regular life of an asylum is conducive to good health, lud 

!ie abspnct- of mental anxiety on the part of the patient is a favor- 

t>Ie factor. Mayo, who has doiie a great deal of work on this 

I of cwrips, states that they are entitled to just the same saif!,i- 

il treatment as the sane — no more, no leas. In other words, 

me people should be opprated on to relieve them of hernia, 

ill atones and abdominal tumors, but hemia, gall .■dones and 

kbdoniinnl tumors should not be operated on tu cure the patient 

>f insanity. 

CONSTITUnONAI, D18EA8E8. 

AidtoA is a condition of bony itialnutrition. If the general 
health is good, wounds heal as well in rickety subjects tta in other 
ssef*. 

SypkiliM does not usually increase the risk of a surreal opera- 
Woimds made during the full bloom of the secondary rtage 
Seal kindly, and operations done ou tertiary leuions usually do 
well. The danger in operating in the early stages of syphilis ia 
rather one to the surgeon than to the patient, as the blood ia 
infectious. 

Gout has no effect upon the result of an operation, unless it 
has existed sufficiently long to produce cardiac or rvnal changes. 
It is, of course, not wise to operate during an acute attack of the 
disease, and it must also be remembered that an openttion 
sometimes precipitates an attack in a person predii<pnsed to the 
K xiisease. 

^ llemopkilia contraindicates a surgie^il operation, unless urgent 
and required to save life. Fortunately the subjects of hemophilia 
Hdo not alwa>'8 bleed. A case is in mind where a man whs brought 
to the hospital with gangrenous appendicitis, and who gave a 
history of having eiiflTered repeatedly from almost fatal hemor- 
rhage after trivial injuries. After consultation, a soctiou wa« 
dcleniiined on as the only hope for life. It was performed with 
less than the usual lot4s of blood. 

Malaria and an injury or operation have a recipn)cal relation 
one with the other. Malaria may cause pain, hemorrhage or 
inflammatory changes at the site of injury, which assume an 
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intermittent ty|>c and yield 1u adnuQutliation of quinine. Ag&in, 
au injury or operation int1ict<;d on a persoo the \~ictini of malaha 
may markedly aggravate the disease, or induce a fredi onset of 
agtie; or again, it will make active symptoms in a person who is 
□ot known to be infected. 

DiahfMs is a contraindication to an operation of election. 
The tiwtuca of a diabetic patient possess litUc power of regenera- 
tion, and have so little resistance to infection that inflammation, 
suppuration and guugieue arc almost certain to develop. Sur- 
gery on diabetics should only be done when most imperatively 
demanded, aa often when the sugar in the urine has been decreased 
to an insignificant amount by weeks of diatetic treatment, it 
will reappear in targe quantities immediately after the openilion, 
and the patient die in diabetic coma. 

VISCICBAL nrSOROERS. 

Cardiac and Vascular DUeaset. Valvular diiicase of the heart 
is believed by the laity and by most of the profession, to add 
greatly to the risk of the aucsthet^c and to the danger of death 
from complications following the operation. ThLt does not aeeiu 
substantiated by factti. Many thousands of pntients with valvu- 
hir heart di»(!ase are operated upon every year and it is exceed- 
ingly rare that any bad effect i;^ produced; and but a very small 
proportion of the patients who do die from chlorofonu or ether 
are found to have been the victim of organic henrt disease. So 
far as convalescence after the operation is concerned, patients 
with heart trouble are usually markedly improved by the enforced 
rest and confinement to bed. A dilated or fatty heaxt is mudi 
more to be feared than one with valvular lesion, especially if 
there be adequate compensation. In all cases though it is the 
duty of the surgeon to recognise and properly treat theee patienta 
to guard against failure of compensation. 

Atheroma of the Arteries was formerly thought to predispose 
to secondary hemorrhage, but in modern pmeticu this complica- 
tion is rarely, if ever, seen. The complication to be mo«t dreaded 
from disease of the arteries is gangR-ue due to lock of DutritioD of 
the tissues to which they are distributed. 
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RetuU Diseases. It was foniicrly thought that thi' presence of 
albumen or cflsts in the urine indicated grave ni^anic change in 
the kidney, aud was a bar to surgery. Tliis tiuiy have been the 
case with the crude tests of the older pathologists, but it is cer- 
' tunly not so today, for the inodoru laboratory raan finds albu- 
men and casts in a great proportinn of the specimens submitted to 
him. Dr. Oaler has eiiiphii&iKcd this in a recent article entitled, 
"The Ad^-antages of Having a Few CW« in The Urine after a 
Man Reaches Sixty Years of Ago." Certain forms of nephritis, 
however, add greatly to the danger of an operation, and aJl sur- 
geons occasionally lose patients from suppression of urine, fol- 
lowed by uremic oon\-ulsion8. No operation of election should be 
done on a psitient aufferiiig with advimced Bright's, and when the 
urgejicy of the case is such that an opemtioii has to bo done, the 
patient should be ctirefully prepared by dietetic and eJiminative 
treatment before the operation, and the kidneys kept active 
afterwards by the use of spartine and the administration of hvrge 
quantities of water by mouth or rectum. 

Respiratory TracL Brouchitas, pncumouitjs and phthisis 
pulmonalis are serious bars to surgery, inasmui^h as they rimke the 
adrtiinistratiou of the ano&thotio dilVicult and dnngeroiis, and 
conipUcatc the after-treatment by coughing, embarrassed breath- 
ing and iriipcrfoct oxygenation. In acute inflammation of the 
lungs, operations should be postponed, and in chronic trouble, 
they should not be done except to meet real indications. 

Alimeniary Tract. Gastric dyspepsia, intestinal indigestion, 
diarrhea and constipation are all conditions to be corrected prior 
to an operation. The prognosis is bad when to the toxins of 
disease, is added the poison produced by putrefaction of gastric 
and intestinal eontents. In correcting the conditions named, 
food should be sterilized, the mouth should be repeatedly diran- 
fected, the stomach should be properly irrigated, and intestinal 
antiseptics, together with purgatives, should be judiciously 
administered. 

In disease of the hver, especially when the patient is jaundiced, 
the danger of hemorrhage should be determined by testing the 
cxwgulability of the blood, and, except in cases of great urgency, 
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operations should be postponed until the cholemia subsides or 
untU, by the adminiatration of calcium chloride or other drug, 
the danger of uncontrollable bleeding be removed. 

Diseases of the Blood. Anemia, or a deficiency of either hemo- 
globin or red blood cells, is often a contraindication to an oper- 
ation. Mikulicz states that a hemoglobin percentage bdow 
thirty, or a red blood count below 3,500,000, should postpone 
operative intervention until the blood is enriched by medical 
treatment. While this is a safe rule to follow, it has its excep- 
tions. The lives of women have often been saved by hysterec- 
tomies whose blood findings were below this minimum owing to 
profuse and uncontrollable uterine hemorrhage. 

Leucocytoais, or increase in the polymorphonuclear leucocytes, 
especially when progressive, indicates advancing suppuration and 
demands early operation. 

Leucocythemia, contraindicates all operations of election. 
The patients usually die after operations of great magnitude and 
stand in great peril after more trivial procediu-ea from hemor- 
rhage, infection and other compUcations. 
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Sapraemia 207 
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Sarcoma 

alveolar 367 

blood in 61 
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giant cell 357 
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prognosis of 359 
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removal of 366 
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prognosis of 196 
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treatment of 197 
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preparation of 421 
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sterilisation of 414 
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Bpirocheta 292 
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influence of, on operation 465 

inoculation of 296, 297 

marriage and 316 

mortality of 292 

pathology of 293 

primary 30! 

lesions of 293 

progren of 315 

secondary 304 

blood in 306 

diagnosis of 314 

fever in 306 

lymphatics in 306 

pain of 306 



478 



INDEX. 



Syphi li H — coniinved 
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Temperature 
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effect of 26 
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Tubereie 
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histology of 248 
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importance of 246 

inoculation 246 

of bladder 271 

of bone 281 
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of fallopian tubes 269 
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of jointa 284 
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of uterus 269 
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treatment of 258 
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course of 334 

dermoid 344 
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esuaes of 163 
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traumatic 164 

treatment of 167 
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Veins 
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